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100% SOFTWARE COMPATIBILITY 


This Symbol Stands 
rorOne Less Thing [iia 
to Worry About = ams 


When you develop application software on one of our cards, 
we guarantee it will run identically on every version of that card — 


commercial, rugged and MIL-spec. We call it 100% software 


compatibility. You’ll call it one less thing to worry about. Choccic 


DY 4 — THE FIRST CHOICE FOR OFF-THE-SHELF VME SOLUTIONS. 


SOFTWARE SOLUTIONS: 
e VxWorks RTOS 


DY 4 USA DY 4 Canada * Ada BSPs 
Tel: 408-377-9822 Tel: 613-596-9911 ® Built-In-SelF-Test 
a Fax: 408-377-4725 Fax: 613-596-0574 e |/O Drivers 
DY 4 Systems Inc © Integration Tools 
: DY 4 Europe DY 4 Asia/Pacific 
| Customer First, Tel: +44 (0) 222 747927 Tel: 613-596-9911 
Quality Always Fax: +44 (0) 222 762060 Fax: 613-596-0574 
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Say Goodbye To Your Board Space Problems... 
With Aeroflex’s New Multichip Modules. 


Now you can fit complex digital systems into 1/2 to 1/5 the board area normally needed for standard ICs. 
Aeroflex’s ultra small, full mil temperature range, hermetically sealed, standard and custom MCMs are 
the solution for demanding high density avionic, space and high rel applications. 


8 MICROPROCESSOR (3.3 or 5V) 
MULTICHIP MODULES (CMCMs) 
e R4400 (64 Bit) Primary Cache and 
256K and 1 Meg Secondary Cache 
e R4600 (64 Bit) +16 Megabyte DRAM 
e 80486DX2 (32 Bit) +SRAM, Flash 


¢ 87C196KC (16 Bit) +SRAM, Flash 
© 68332 (16 Bit) +SRAM 

e 80C51 (8 Bit) +EEPROM 

¢ RGB ENCODER VIDEO DISPLAY 


@ MIL-STD-1553 MCMs 
e BUS CONTROLLER MCMs 
e REMOTE TERMINAL MCMs 
e 1553 A/B MONOLITHIC TRANSCEIVERS 
e MACAIR MONOLITHIC TRANSCEIVERS 
e HOO9 MONOLITHIC TRANSCEIVERS 


(.\EROFLEX 


35 South Service Road « Plainview, NY 11803 * TEL: 516-694-6700 * FAX: 516-694-6715 
EUROPE: TEL: 44 793 850 720 ¢ FAX: 44 793 850 730 


B STANDARD MEMORY MCMs 


e 4,9, 18 megabit, 20 ns, SRAMs 

e 52 and 144 megabit SRAMs 

e 32 megabit EEPROM 

e 512K X 32 bit Flash 

e 52 megabit Flash 

e Mixed Flash and SRAM 

© +3.3V or +5V power supply 

e Single or double sided modules 

e 128k to 4 megabit deep 

e 8 bit, 16 bit, 32 bit or 64 bit wide 

@ APPLICATION SPECIFIC DESIGNS 

FOR YOUR SYSTEM BUS 


Call or write for more information, 

or speak to an Aeroflex applications 
engineer to discuss your requirements. 
80486DX2, 87C196KC Trade Mark INTEL * €8332 Trade Mark MOTOROLA 


The Future In Microelectronics 


CIRCUIT TECHNOLOGY 
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&AE welcomes you to the second annual 

© Product Intelligence Review and Resource 
Guide, a compilation of all the Product Intelligence 
features from the pages of Military & Aerospace 
Electronics during 1994. We have also included 
some popular topics from our 1994 Guide to bring 
you a total of 17 topics of interest. 

All product listings are up-to-date as of 
December 1994 to include the most recent prod- 
ucts available. This undertaking would not have 
been possible without the cooperation of more than 
330 companies who re-submitted information for 
Kelly Sewell the tables to reflect all their new products intro- 
Associate Editor duced over the past year. We've also expanded our INSID ¢ | 

listings to accomodate new entrants to the market- 
place. Please keep in mind that the listings may not represent the company’s 
full product line but a sampling of their products. Contact the company for 
complete information. In addition, accompanying articles have been edited 
to include the most pertinent product and market trend information. 

We hope the guide will be a valuable source of the most current mil-spec 
and rugged products available to designers today, and we welcome your sug- 
gestions. Mail comment to my attention at Military & Aerospace 
Electronics, 10 Tara Blvd., 5th floor, Nashua, N.H., 03062-2801, or E-mail 
them to 711-7242@mcimail.com. I look forward to hearing from you as we 
continue to offer the most current and informative Resource Guide on the 
market today. 
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ONLY ONE COMPANY GIVES 
YOU TOTAL PROTECTION 
AGAINST RAD RISKS. 


Sater. “a 


Loral is the only QML company to 
offer 0.5 micron products. 


Whether it’s sun flares or the Van Allen 
belt, low earth orbits or deep space 
probes, Loral Federal Systems is the com- 
pany you can count on for rad-hard, high 
density digital silicon devices. 


We’re not only a world class supplier, 
working with leading edge technologies, 
we’re the only QML company that offers 
0.5 micron products. 


What's more, you don’t pay a premium. 
Our prices are competitive and often less 
than other suppliers. 


Our products and services include: 

® Digital processors of all kinds 

* SRAM, PROM and FPGA components 

* Digital ASIC products (any combina- | 
tion of design, fabrication or build- 
to-print) 

* Foundry services including design, 
testing and screening 


The best reason for doing business with 
Federal Systems, however, is as simple as 
trust. We deliver on specs. We deliver on 
schedule. We deliver on technical commit- 
ments. And we live by the rule that per- 
formance is the best strategy. 


For more information, call John Bendekovic, 
Loral Federal Systems, 9500 Godwin Drive, 
Manassas, VA 22110. Tel: (703) 367-5045. 
Fax: (703) 367-3642. 


LORAL 


Federal Systems 
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Higher A-D speed and 
resolution satisfy military 
user demands for ever more 
information from sensors. 


icture this: it’s wartime, intelli- 
gence reports have indicated 
an enemy buildup for some 
time, and all fighter/bomber 
squadrons are on highest alert. 
Knowing that friend and foe on the 
ground are in close proximity, the back- 
seat weapons system officer in the lead F- 
15E suddenly sees an ominous shape on 
his imaging radar screen. Readying to fire 
a Maverick air-to-ground missile, the offi- 
cer realizes he can’t make out enough 
detail from the image on his screen to tell 
conclusively if the shape is ally or enemy. 
Seconds count. Should he shoot and take 
a chance of hitting one of his own tanks? 

The weapons officer shouldn’t have to 
guess at what’s out there, and with ana- 
log-to-digital (A-D) converters of sufficient 
speed and resolution in the radar system, 
he probably wouldn't have to. It is this 
kind of real life-and-death scenario that 
drives many of today’s A-D designs. As 
military users demand advanced electron- 
ic equipment that enables them to exploit 
sensor data faster and at longer ranges, 
systems integrators are clamoring for ever 
higher A-D speeds and resolution. 


Yet there is no perfect answer when 
choosing the right A-D converter. Some 


of the most sophisticated A-D converters 
available come in 14-bit resolution, 
which offer acceptable speed and resolu- 
tion for many military applications. 
These new devices, which entered the 
high-end mainstream in 1994, offer digital 
signals roughly twice as detailed as those 
available with the generation of 12-bit 
converters they replaced. Although A-Ds 
come in even finer resolution—16-, 18-, 
and even 20-bit devices—today’s 
14-bit converters offer one of the best 
compromises between speed and resolu- 
tion for demanding and fast-moving appli- 
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14-bit A-D converters 
have what it takes 


cations such as tactical radar systems. 

The A-D converter is a crucial com- 
ponent in today’s sensor-intensive digi- 
tal military systems. A radar, sonar, or 
infrared signal at the sensor is analog 
and measured in voltage. But before the 
analog signal can be processed and dis- 
played on screens or used to cue 
weapons, it must be transformed into a 
digital stream of ones and zeros. That's 
the A-D converter’s job. 


Signal resolution 
As military users demand ever more 
information from sensors, and as the sen- 


sors themselves become more sophisti- 
cated, the A-D converter’s resolution, as 


measured in bits, increases in impor- 
tance. The converter breaks up a sensor’s 
signal into pieces for digitizing. The high- 
er the resolution, the more pieces of the 
signal, and the clearer the signal. Yet sig- 
nal clarity comes at a price — speed. 

Among 14-bit A-D converters, the 
state of the art in speed is about 10 MHz. 
The first 20 MHz A-D converter was 
announced in December 1994. 

If the choice of an A-D converter 
were as simple as trading speed for reso- 
lution, however, most electronic design- 
ers would have an easy time. But in mili- 
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tary applications, especially where size, 
weight, and power consumption are of 
growing importance, designers have 
many more factors to consider. Speed 
comes at the price not only of resolution, 
but also of power consumption. 
Generally, the higher the speed, the 
more power the device consumes. 


Hybrids or monolithics? 

Aside from the speed vs. resolution 
tradeoff, perhaps the most important con- 
sideration for designers when choosing the 
right A-D is whether to use a hybrid or 
monolithic device. Monolithics offer the 


advantages of small size, light weight, and 
low power consumption. But they gain 


these benefits at the price of performance. 

Some companies, however, are mak- 
ing a clean break from hybrids in favor of 
monolithics, banking on the notion that 
smaller size, lower power consumption, 
and more affordable prices will compen- 
sate in the short term for compromised 
performance, and claiming that the per- 
formance of monolithics inevitably will 
follow within the next several years. 

The drastically reduced costs of mono- 
lithic A-D converters also may offer the 


designer some options that simply have 
not been available before. M&AE 
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14-BiT A-D CONVERTERS 


” 

o 

Ss 
oS. 

@ 

(*) 

— 


error (+LSB) 
reference 


bandwidth 
Internal 


Linearity 
Power 
dissipation 
(Watts) 


Input 


Resolution 
(bits) . 


Sample Rate 
(Samples/s) 
| Packaging 


ADTTIO. = 10Hz_—Ss 21 GDHz ~—«0.0015% +45mW - Yes 24-pinGerdip —Mil-Std-883B Consult factory Monolithic sigma-delta signal 


_ to 1 kHz | conditioning converter 
: AD1385 : 500 kHz 6 0.0015% 276W No Yes 48-pinCerdip Sameas above Consult factory Hybrid, multi-pass subranging, 
 . : - internal linearity calibration 
[ie is 68 C- 0.006%  800mW No Yes 32-pinCerdip Sameasabove $188 Hybrid, SAR 
ae ook = 14 i Mie 2 560 mW Yes Yes  28-pinCerdip, Sameasabove $124(1,000s) Monolithic, recursive subranging 
44-pin JLCC | 
_-AD676 100k. | 16 iMiz 2 —235mW Yes No ~ 28-pinCerdip Sameas above $146 (1,000s) Compound monolithic, switched 


capacitor/charge redistribution 


ADC4322.«2MHz~=s 16S MHz 22 Yes Yes  46-pin Dip No $995 to$1,196 Two versions: ADC4322A 0° to 

| +70° C: ADC4322B -25° to +85° C 
ADC4320. «#1MHz 16 3MHz 1 ee. Yes Yes  46-pin Dip No $885 to $1,062  ADC4320A 0° to +70° C; 
a 7 : ADC4320B -25° to +85° C 
--ADC4325 ««500kKHz 16 «2.6 MHz 1 2.2 Yes Yes  46-pin Dip No $585 to$702 ~~ ADC4325A 0° to +70° C: 

: | : ADG4325B -25° to +85° C 
ADC3111.« 2MHz «14. 2MHz 1 4 Yes Yes Module No oe | 
-AD05020 144 kHz 18 MHZ 1 24 Yes Yes Module No $341 5030 available on S/H-lower cost 

-ADC3120 «-20MHz «=«14=«80MHz 1 5 Yes Yes  46-pin Dip No $3,500 - 


~AH30217P 300/S uo - 1 0.6 No Yes  40-pin Dip No $255 — Triple slope integrating converter 


ADC614. =5MHz 14 6OMHz 09 61 ‘Yes. Yes 46-pin 4x No = a ~ No Mil-Std-883 devices, 
- : but have special “Q” screen 


——) 6 ut UR 1100 Yes “No 40-omDe,  —sMi-Stu-883 $150.00 Available to SMD DWG 5962-89674 
_ 2 44-pin LCC 
| $5016 = 50 kHz 16 7 1 0120. Yes No  Sameasabove Same as above "$271.50 Available to SMD DWG 5962-89676 
“CSS101A«100kKHz 16 «~- «= 1——s«(28~—Yes.«“No 28pin Dip/LCC Same as above $323.30 ——_Available to SMD DWG 5962-91691 
~ ¢S51024 Okt 16 a 0.044. -Yes._-~No  28-pinDip/LCC_ Same as above $153.20 Available to SMD DWG 5962-91692 
/ (85336 «= S0kKHz 1622 oo Yes Yes 28-pinCerdip Same as above $241.50 @100pcs Available to SMD DWG 5962-94690 


BOOKHZ 16 #2MHz 1 34. yes - 40-pin TDip Yes 3 : Operates over full mil-temp range, 


—ADS-930 } 
. on-board FIFO 


~ ADS-931 1 MHz 16 2M! 3.9 : Yes Yes 40-pin TDip | Yes $639 Same as above 
-ADS-926 S00KHz 14 7MHz 12 13 Yes Yes 24pinDdio Yes == $212. Good frequency domain performance 
(3e Wa Mie 61214) Yes Ves 24-pinOuip = Yes BRAS Small size, full mil-temp range 


~ ADS-942(A) 2 MHz 4 #6MHZ 12 2.2 | Yes Yes  32-pin Tdip Limited $280 Version for reduced power 
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-14-BIT A-D CONVERTERS 
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ADS-944 5 MHz 14 2Q0MbHz 1/2 2.9 Yes Yes  32-pin Tdip Yes $495 Outstanding sizeand power tT 


ADS945 10MHz 14 #100MHz 1/2 49 Yes Yes  2x4-in. module Limited $860 - 


MN64001/B 50 kHz 16. = 1 740mW Yes Yes _ 28-pin Dip Mil-H-38534, $250 Self-calibrating 


SMD 
MN6450T/B 47 kHz 16 - 1 740mW Yes Yes _ 32-pin Dip Same as above $250 Self-calibrating; bus driver 
MN6500T/B 100kHz 16 -—- 1 685mW Yes Yes 24-pin Dip Mil-H-38534 $285 Self-calibrating; serial out 
MN6290T/B 20 kHz 1H i0kHz. 2 15 Yes Yes  32-pin Dip Mil-H-38534 $270 Low distortion 
MN5290H/B 25 kHz 16 + 2 14 No Yes  32-pin Dip Same as above $276 Mil-temp range 
MN5430 10MHz 14; 5MHz - 3.5 Yes Yes  46-pin Dip Mil-H-38534 $800 Auto-ranging; 84dB dynamic range; | 


84dB Hardware controlled auto-ranging 


HS9516 10 kHz 16 = 1/2 12 No Yes 32-pin Mil-Std-883 $497 (500) | Non-sampling, hybrid 
H$9576 50 kHz 16 = 1/2 a No Yes  32-pin Same as above $325 (357) Same as above : 
H$9476 50 kHz 46. =. 25KHZ 1/2 15 Yes Yes  32-pin Same as above $335 (373) | Sampling pin-to-pin with HS9576, hybrid 
SP9588 500 kHz 14 - 1 2.5W No Yes  32-pin Mil-Std-883 $441 (100pc) — 
Triple Dip 


PRODUCT & LITERATURE SHOWCASE 


High-Performance 
Data Acquisition Components 


New, 400-page, catalog 
has performance specifi- 
cations and applications 
information for industry’s 
broadest line of high- 
speed, high-resolution, 
data acquisition compo- 
nents. MIL-STD-883 
screening optional. 
Complete set of Ap Notes. 
: Products include: 

¢ Sampling A/D Converters (12-16 bits to 10MHz) 

¢ Flash Converters (6-10 bits to 125MHz) 

¢ S/H Amplifiers (acquisition times to 10nsec) 

* D/A Converters (8-16 bits to 40MHz) 

¢ Multiplexers (switching times to 50nsec) 

¢ Op Amps and Filters 


DATEL, Inc. 
11 Cabot Boulevard, Mansfield, MA 02048 
(508) 339-3000, (800) 233-2765 
FAX (508) 339-6356 


COPIES OF THE RESOURCE GUIDE 
ARE NOW AVAILABLE ! 


To order your own 


MILITARY & AEROSPACE 
PRODUCT ELECTRONICS 1995 PRODUCT 


INTELLIGENCE INTELLIGENCE REVIEW 
1995 . 


Tatar Aub AND RESOURCE GUIDE 
peeornen GUNDE for $25 call Claire Ellis at 

Military &Aerospace (603) 891-9120 or 

SSE ee fax (603) 891-0514. 
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Pushing the gigabytes 


in military drives 


Rugged and military drive 
manufacturers are working to 
keep up with commercial 
technology. 


ommercial drive technology 
changes every six months— 
if a drive isn’t getting denser, 
it’s getting smaller. With the 
long lead times inherent in 
most military programs, how does the 
military keep up with such rapid change? 

The short answer is, it doesn’t keep 
up. Often it requires six months just to 
build a drive to meet military specifica- 
tions. Increasingly, the military is out of 
the loop in the development of new drive 
technology because the defense market 
accounts for such a small percentage of 
the total market. 

Military customers are forced to 
accept what is being developed and must 
follow the trends being set by their com- 
mercial brethren. That is because they no 
longer have the budgets to design and 
build custom drives for each military 
application. This is not necessarily a dis- 
advantage. Commercial drives come in 
many different flavors besides the popu- 
lar Winchester magnetic drive, so mili- 
tary customers have a lot of options from 
which to choose, including so-called 
solid-state drives, tape drives, magnetic 
bubble drives, and optical drives. 

Optical is still the emerging tech- 
nology and is gaining favor in the mili- 
tary. However, magnetic drives remain 
the dominant technology. Man- 
ufacturers predict that as magnetic dri- 
ves become faster, smaller, and more 
inherently rugged, their position as the 
military’s drive of choice will become 
even more secure. 

The military disk drive market has 
evolved into a two-tiered business: there 
are those manufacturers or “‘ruggedizers” 
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who provide full mil-spec drives, cus- 
tomized drives and highly ruggedized dri- 
ves for environmental and shock/vibra- 
tion extremes, and those who provide a 
rugged product that is not field-deploy- 
able. Other companies have made an 
appearance recently to claim a share of 
the rugged magnetic disk drive pie. 


Changes in technology 

Magnetic disk drive technology has 
seen some changes over the last few 
years. Head technology has changed from 
monolithic ferrite heads in the earliest 
disk drives to metal-in-gap, then to thin- 
film, and then to the IBM-designed mag- 
neto-resistive (MR) heads. 

Introduced in 1991, after 20 years of 
research, MR technology is capable of 
the highest areal densities, according to 
Frost & Sullivan Market Intelligence 
(Mountain View, Calif.). Not only is the 
material of the head important, but how 
far it flies from the media determines 
the achievable areal density (Mbytes/ 
platter in a given density). Man- 
ufacturers are constantly trying to 
reduce flying heights. According to Frost 
& Sullivan, reductions in flying heights 
require more sophistication in the 
preparation of substrates, coatings, 
heads, and test equipment. 

Other changes in the drive technolo- 
gy include higher track densities. State- 
of-the-art disks have a 2,000 tracks-per- 
inch (tpi) density. In the next few years, 
track density is predicted to increase to 
between 2,500 and 3,500 tpi. The latest 
media are using glass in their sub- 
strates. Media can be made of alu- 
minum, aluminum alloys, carbon, 
ceramic, and glass. 


On the move 

What the military typically wants is 
ultra-reliable data during extremes of 
shock, vibration, and temperature. The 
Army dubbed this capability “on the 
move,” which requires a drive to be able 
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to send and receive information while a 
computer system is in a moving vehicle. 
The ruggedization process will have to 
account for shock, vibration, and opera- 
tion in salt or humidity. Operation must 
also be possible even if the drive is 
dropped in the sand or mud and has to 
be cleaned off before it is re-inserted into 
a system. 

On the move means something dif- 
ferent for the Navy. Moving the disk 
drive into a plane aboard an aircraft carri- 
er is just as important as actual opera- 
tion in the plane. 

On the move means something dif- 
ferent again for disk drive manufacturers 
making product for space applications. 
Not only do they have to ruggedize the 
drive, but they must also account for sin- 
gle event upset (SEU) and compensate 
for no gravity by using a conduction- 
cooling system. 


No threat to magnetic drives 

Ruggedized drives will proliferate into 
more military systems this year and 
next, say both analysts and manufactur- 
ers. But it is doubtful that magnetic 
drives will ever be replaced by solid-state 
or optical drives. 

Despite high hopes from developers, 
optical storage—compact disc read-only 
memory (CD-ROM) and rewritable mag- 
neto optical (MO}—is not threatening to 
displace the popular magnetic disk drive 
any time soon. They might be capable of 
higher areal densities (Mbytes/platter in a 
given density), but their access times are 
not nearly as fast as those of magnetic 
drives. However, because the media are 
removable and the track densities aver- 
age about 16,000 tracks-per-inch, optical 
drives are gaining favor in the military. 

Not only do the removable media 
offer security, but they are lighter 
weight than tape systems, which opti- 
cal drives often replace, and work well 
for large data-storage and recording 
applications. 
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‘Type 


RMS-1105 


MIL-SPEC AND RUGGED 


verage 
_ Sustained data 


access time 
_ rate (Mbytes/s) 


(ms) 


| Maximum 


1/2avg. 3.1 


= 
an 
d 
= 
— 
hi 
[==] 
- 


245,000 3.0 


Vibration 
(Grms) 


| Shock (G) 7 


-40° to +60° 


MAGNETIC DISK DRIVES 


temperature 
(°C) 


Operating - 


‘Price 


Contact CDI oo 


‘Sealed Removable 1055 15 (11ms) 
Cartridge 3.5 in. |. 
Mil Disk System MMU 1055 Wd. 3.1 70,000 6.0 60(6ms)  -40°to+70° ~— ContactCDI_ 
Disk System 19 in. TEMSS 2110 17.2 avg. 3.1 15,000 3.0 25 (6 ms) -15° to +50° Contact CDI : : 
~ Rack Mount . 
_ Disk System (Mil) AN/UYH-11 4216 17.5avg. 3.1 10,000 2.25 15 -40° to +65° Contact CDI 
| VM(3) _ | 
__ Disk System (Mil) AN/UYH-14 2108 Wha 34 20,000 2.0 30 -20° to +52° Contact CDI 
Disk System (Mil) AN/UYH-16 4216 Wha, 3.1 10,000 1.0 Mil-S-901C 0° to +50° ContactCD| 
a hardmount . 
Disk System Avionics DDU 2108 17.5avg. 3.1 15,000 4.1 6 -15°to +55" ContactCDL 
~ (Commercial Aviation) 2 oe 
_ Disk System Avionics MSU 1054 17.5 avg. 3.1 30,000 0.7 6 -15° to +55° Contact CDI 
_ (Commercial Aviation) : 


~ Removable Datamobile IDE ITDM-540AT 540 8.5 (avg)// 8 300,000 1.5 (oper.) 0° to +50° 


| 10 (oper.) $1,095 
_ slim profile 20 (max.) 
. Removable Datamobile SCSI ITDM-100001 1050 9 (avg)/ 10 500,000 Same as Same as Same as _ $1,490 
slim profile 26 (max.) above above above 
_ Removable Datamobile SCS! ITDM-210001 2140 8 (avg)/ 10 800,000 Same as Same as Same as $1,985 
CL slim profile 17 (max.) above above | above 
_ Removable Datamobile SCS|_ ITDM-42000H 4290 8 (avg)/ 10 800,000 Same as same as Same as $2,850 


above above above 


_ high capacity 17 (max.) 


0.85 (oper.)/ +10° to 430° «$1,225 


0.25 (oper.) 


9 (wSpeed- 15.33 
cache Plus) Mbits/s 


Transportable 110, 000 


Multidisk 150 


10 (11 ms)/ 


(SRP) 
1,000 (media) oo 


_ 3.5-in. space qualified 0661-4675 400 11.5 (avg)/ 1.7 79,000 17 


20(11 ms), -55° to +55° Contact Loral © 
20 (max.) 2,500 (non- 
oper.) 
3.5-in. rugged removable 0663-E15R 1206 98(avg)/ 2.2 75,000 17 Same as -55° to +71° Contact Loral 
: : 18.5 (max.) above - 7 
- 3.5:in. rugged removable DFHS-S2FR 1120/2250 7.8 (avg) 7.0. 83,000 17 Same as -55°to+71° Contact Loral 
: | 19 (max.) above oo 
 2.5-in. rugged removable  DHAS-2540R 344/540 _~ 14 (avg) 2.5 50,000 17 15(11ms}—--58"to+71* —_—s Contact Loral 
: 23 (max.) 2,500 (non--  . 
oper.) 
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(Mbytes) 
Maximum 
accesstime 
rate (Mbytes/s) 
Vibration 

(Grms) 

Shock (G) 
Operating 
temperature 


Useable __ 
capacity 

(°C) 

Price — 


sustained data 
_ MTBF (hrs) 


| Average 


10 (ext. 200,000 8 a 
transfer  (non-oper.) — (non-oper.) 


45° to 455° $1,095 
~ rate/sync.) : 


oe 


FastSCSl-2 -—=Disk Pack =©=—S-‘1.05Gbytes 9.0 = Sameas 500,000 4 20 Sas a 
|. . oo : above , (non-oper.)  (non-oper.) above . . 
FastSCSI-2 -—=—-dDiskPack = 1.6Gbytes_ © 8.0 Same as 350,000 4 0.-~:C=< anes” 
: above - (non-oper.) (non-oper.) above 


oe Bee fe Mies == 500000 4 0 Samet 0 


Fast SCSI-2 | | 
7 (sync) (non-oper.) (non-oper.) above _ 


 RD2000 150,000 4 10 18°to +55° $7,500 


oO 


(Smsj:2  -18°tos55" $4150 
11ms), 1  . 
20ms) 


Vo @ #82 & 75,000 2.5 


—— tn, 


200,000 to 


245 Mbytes 9-12 8-9 (IDE): 
~ 650,000 


$956 to $3,563 
to 2.1 Gbytes 10 (sync.)  . 


IncreMeg 410° to 445° 
~ DataShuttle 760 Mbytes 12-155 4.7t010.0 —*150,000t0 —  —«‘10(oper.) ~=—-+10°to_ ars t8 5 
1000 to 3.5 Gbytes _(sync.) 300,000 © AD (Oper) a 


JnoreMeg 6000 127Mbytes 9.0-120  10(sync.) «200,000 — —«‘10 (oper) -~—«+10°t0+45° $3,000 (chassis) 


3500 -—-—«S525Mbytes + 10.5(ave. 2.5to 20 95,000 7.7 (oper) 15(11ms)  0°to+50° $19,000 to $48,750 


(single); 71.6 seek) 
Gbytes (four) 


300 


18(ave) 12 45,000 13.5 «60 (6ms) —--85°to +95° Contact Raymond 


in-space-qualified -— 2.0 Gbytes 18(ave.) 5 12-year Launch : _ PyroShock _ 65° lo oe Contact Raymond 
|. : missionife =  . | 


841000R | 1.0Gbyte — 12 (ave.) 5 80,000 Per-Mil-Std- Per Mil-Std- — -40° to +65° Contact Raymond 
oo . : 0 ~=ieti‘“COéO*OéOCOCOC*C*C*C*C*C*C‘C:«*;w 


260 Mbytes 15 (ave) 5 400,000 Per-Mil-Std- Per Mil-Std-  -40°to +65° Contact Raymond 


-84260R Per! 
_ g10 sO 


10 (oper.) 60 +5°to+45° $36,200 


 RDRIOQIM = BGbytes «5 500,000 POH 0.5 (oper.) 
. 16 aon (non-oper.) 


a  . _ _ oo oper.) 

2 — RDRAIGIR —«-230Gbytes 25 «= s«192~=SSCSC*«C 00,000 POH Sameas  Gameas, tt A 

= |. above above  . 

$2 RDRSIGIR —460Gbytes 25 «=—Ssi(«é}:~SCS*«COOO POH Same as §©=— ames tess Cal 
- . _ =. —. above - above a }§— 
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MIL-SPEC AND RUGGED MAGNETIC DISK om 


temperature — 
SS 


| Shock (G) 
‘Operating © 


_ sustained data 
Vibration = 
-_ (Grms) 


_ rate (Mbytes/s) 
MTBF (hrs) 


| Average 


oO 
2 

=) 

= 


900,000 2.0g., 50- 


_ : 3 20 g, (11 ms), 
_ Gbytes 2,000 Hz | 


seis | 
| (2s 


0° to +50° 


_ Gbytes 2,000 Hz 1/2 sine 


3 1/2in. SCSI RURZ16D Pte? $3821 


209, (11 ms), 0°to+50° 
l/2sine _—(-20° optional) © 


3 1/2 in. SCSI on 500,000 2.0g., 50- 


2,000 Hz 


24Gbytes ‘10.0 2755 


200,000 5. 30 (11ms) 


Dependent on drive 
capacity : 


Ruggedized _ a 80 to 2,100 “10 10 +85 


Se 80to2,100 21 5 200,000 56 Sameas  -20° to +85° Same as above 


Hermeticaly sealed =H 802,100 24 5 200,000 5.6  Sameas ~—=-40° to 455° Sameas 


above 


7 Fyn : 250,000 Call for quote 


a EDMM-R 10200. += 9,000 250,000 15 0 ll Call for quote 


A special series devoted to the emerging markets 


] pee o and applications of mil/aero technology. 


February Medical Electronics 


| HIGH-RE - April Industrial Electronics 
a LECTRO it ICS June Environmental Electronics 


August Automotive Electronics 
SERIES | October Consumer Electronics 


December Telecommunications 


Call your sales representative or Nell Landen at 


(603) 891-9125 for more information. 
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Military 


optical storage 


fights an uphill battle 


With demand for full mil-spec 
on the wane, the Department 
of Defense is turning to 
off-the-shelf optical storage 
devices to fill the gap. 


espite the gains optical storage 
technology has made in com- 
mercial applications, it is finding 
the military market a tough nut 
to crack. One large supplier of 
data systems to the government and mil- 
itary markets, Sundstrand (Rockford, IIL}, 
dropped its optical storage offering in 
1991 after realizing there was only a 
handful of customers for a drive it devel- 
oped for the F-16. With Sundstrand out, 
only three major suppliers remain: 
Mountain Optech Inc. (Boulder, Colo.}, 
Lockheed Corp.’s MountainGate Data 
Systems Inc., formerly Cherokee Data 
Systems (Longmont, Colo.), and Miltope 
Corp. (Melville, N.Y.). 

Sundstrand’s decision to exit the mil- 
itary optical drive market confirms the 
belief held by some industry insiders 
that a growing number of military cus- 
tomers are no longer willing to spring for 
full mil-spec storage products. Cost, 
availability, and the flexibility to inte- 
grate commercially available peripherals 
are the primary reasons that requests for 
proposals (RFPs) are specifying commer- 
cial-off-the-shelf (COTS) products rather 
than mil-spec, said Jerry Hermes, direc- 
tor of the Systems Integration and 
Planning Services at Information 
Strategies Group (Vienna, Va.), a market 
research firm specializing in technology 


for the U.S. military. 

Many government and military users 
are choosing non-mil-spec drives when 
they can, Hermes said, because commer- 
cial- and industrial-grade components 
meet many of the shock, vibration, and 
temperature requirements users’ systems 
actually experience. Vendors and ana- 
lysts agree that mil-spec optical subsys- 
tems generally run in the $70,000 to 
$80,000 range, whereas a rugged or indus- 
trial-grade system—a step above com- 
mercial— can range from $5,000 to 


$18,000, depending on the enclosure. 
Given today’s budget constraints, it is 
neither necessary nor cost-effective to 
“overkill” every application with mil- 
spec drives, he noted. 

Mil-spec optical systems are costly, 
in part, because of the need to install 
customized ground stations and primary 
host systems. With proprietary optical 
subsystems and some mil-spec systems, 
expensive hardware has to be installed 
both at the field location and at the 
host system where the data is analyzed. 
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With COTS, Hermes says, less expen- 
sive commercial-grade peripherals can 
be used for the host systems, dramati- 
cally reducing the overall cost of optical 
technology. 


Glass vs. polycarbonate 

Although optical media for all of the 
drives are available with either a poly- 
carbonate or glass substrate, only glass 
is specified for rugged and mil-spec dri- 
ves. Glass is a more fragile substrate, 
which can be an advantage in military 
applications. For security purposes, glass 
media are easier to destroy than polycar- 
bonate, which has a greater tendency to 
scratch. Polycarbonate media are more 
likely to be damaged if left under a hot 
laser for extended periods of time. 
Under some circumstances, it is possi- 
ble for the plastic media to melt, effec- 
tively causing data loss. Glass media 
will become hot but are less likely to be 
damaged by the laser. 

Miltope’s Laub notes that glass media 
also have a longer life expectancy than 
polycarbonate. Glass media can last 25 
years, whereas polycarbonate media are 
only expected to last 10 years. 

Despite the lack of funding for some 
military programs, all three vendors 
believe that optical storage technology is 
here to stay in the military marketplace. 

Although Miltope expects the tech- 
nology to remain a small percentage of 
its business, Mountain Optech and 
MountainGate are expecting revenues to 
rise for military and rugged drives. 
However, both firms remain cautious. 
They continue to promote their commer- 
cial- and industrial-grade drives for non- 


military applications. M&AE 
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MIL-SPEC AND RUGGED OPTICAL DISK DRIVES 


Access time 
Vibration (G) 
Mil-specs 


@ 
eo. 
ws 
= 
@ 
L aamad 
= 


_ Data transfer 
Price 


Capacity 

/ rate 

| Temperature 
range (°C) 

Operating 

_ shock 

_ Comments — 


a 
— 
=) 
= 


_ MTBF (hrs) 


Switch A/D 25 ms Light 100,000  -40° to +85° As required $2,500 Solid, no moving 
single unit —__ part optical switch 


OSD As required n/a 


CID/CIN  Attenuator/ A/D 1 ms Light 100,000  -40°to+85° Asrequired Asrequired n/a — $50/@ 100 Solid or liquid 
Shutter pes. crystal element — 


ODS6500 650MB/i SCSI-2 189msand 3 Mbyte/s async, -15° to +55° 0.10” DA 


$16, 950 
GB/1.3 GB latency 5 Mbyte/s syne 11 ms to 20 Hz, 2 oe 
G’s 20- 


2000 Hz 


$1-250 230 MB SCSI-2 <40 ms plus 2.9 Mbyte/s 


40,000 -40° to +85° 15G 10Grms 54007, 167 $3,695 — 
latency async, 5 Mbyte/s | oo 
sync : : : 
SE-250 230 MB SCSI-2 <40ms plus 2.5 Mbyte/s 40,000 -40° to +85° 30G 9Grms 5400T, 167 $4,995. — 
: latency async, 5 Mbyte/s : 
sync 
SE-1000 13GB SCSI-2. 27ms _ $Mbyte/s async, >100,000 -20°to +55° 30G 13Grms 54007, —« $15,295 — 
Rev. 3 5 Mbyte/s syne 461/462, 167 
ST-250 230 MB SCSI-2 39msplus 5 Mbyte/s 40,000 -40° to +85° 9G 6 G rms 54007, 167 $3,795 oo 
. latency 
ST-1000  1.3GB SCSI-2. 27 ms 3 Mbyte/s async, >100,000 -20°to+60° 30G 4G rms 5400, 167 $4,995- — 
Rev. 3 5 Mbyte/s sync 7 _ $7,995 
SS-1000  1.3GB SCSI-2 27ms 3 Mbyte/s async, >100,000 -20° to +55° 30G 13 G rms 5400, 167 $10,71 5 — 


_ Rev.3 | 5 Mbyte/s sync 


Pathfinder 650 MB SCSI, 105 ms (avg.) Sustained 694 20,000 -20° to +55° Operating Sinusoidal: _Mil-Std- _ $8,500- CR 6835/36 hol 3 


Wom asynch, 16.7 mslaten-  kbyte/s, burst 2.5 15G/11ms Mil-5400T, 461¢ $40,000 1,022 drives 
Dives. Single- cy (avg.) Mbyte/s : half sine curve Ill A; a | 
ended Random: 
Mil-810-E, 
category 10 
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Ac/dc switchers 


face tough prospects 
in mil/aero market 


Budget cuts and an industry- 
wide move to distributed 
power are forcing makers of 
military ac/dc switching power 
supplies to re-evaluate their 
long-term strategies. 


he shift to distributed power 
architectures in military hard- 
ware is redefining the power 
supply market and is casting a 
shadow over the future of the 
centralized ac-to-de switching power sup- 
ply. Distributed architectures are attrac- 
tive for many reasons: increased system 
versatility and upgradability, simplified 
maintenance and repair, and helping the 
services meet their needs for local regula- 
tion of logic-level power. So it’s not sur- 
prising that demand for de/dc converters 
is expected to grow significantly over the 
next few years, while the market for tra- 
ditional ac/dc switchers looks bleak. 

According to Micro-Tech Consultants 
(Santa Rosa, Calif.) U.S. demand for ac/dc 
power supplies will shrink at a 1.85 per- 
cent-a-year rate through 1996, led by a 
merchant segment that will decline by 
3.0 percent a year. 


Still a big market 

Despite their shrinking share of mar- 
ket, however, traditional ac/dc switchers 
still represented nearly $400 million of 
the $744 million military power supply 
market last year, according to Micro- 
Tech Consultants. So while the outlook 
is hardly rosy, manufacturers can expect 
to sell ac/dc power supplies into a wide 
range of military and aerospace applica- 
tions for a long time to come, particularly 
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at power levels above 1 kW. 

Unlike many commercial markets, the 
military’s inventory of platforms and hard- 
ware that use ac/dc switchers will need 
updating and service for years to come. 

One application area that offers multi- 
ple examples of innovation in the ac/dc 
power supply market is military avionics. 
Despite the move to distributed architec- 
tures on newer airframes, vendors are still 
building innovative, compact ac/dc sup- 
plies for aircraft applications. 

Fault-tolerant and mission-critical 
applications also remain a strong suit for 
traditional ac/dc power supplies. 


Focus on cost 

As it has in every other aspect of mili- 
tary design, cost has become a critical fac- 
tor in the power supply market. In fact, 
one argument for the move to distributed 
architectures, aside from the low cost of 
de/de modules, is their ability to lower 
nonrecurring engineering expenses. While 
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some DoD efforts—like the Standard 
Power Supply Program—have tried to 
lower cost by standardizing military 
power supply design, most of the empha- 
sis today is on the use of commercial off- 
the-shelf (COTS) products. 

Of course, industrial vendors eyeing 
prospective business opportunities in the 
military market argue that commercial 
off-the-shelf power supplies offer a num- 
ber of advantages besides lower cost. 

Quite a few established power supply 
manufacturers see potential hazards in 
the military’s new focus on cost, howev- 
er. Their obvious concern is that the new 
emphasis on cost of acquisition will 
come at the expense of reliability. 

In the meantime, manufacturers of 
ac/dc switchers who haven’t already 
done so are quickly developing dc/dc 
converter product lines, as few vendors 
can afford to overlook the one bright spot 
in an otherwise gloomy military power 
supply market. M&AE 
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| ms Sa DE POWER —— 


Out volt ripple 
full load 
regulation (%) : 


Military 


Specifications 


Maximum moa 


full load typical 


. Output voltage 
(%) 


Efficiency at 


A4voltage  To300A 50-15 For SV output; 0.1 (k ad 04 
ranges avail.; | 10 ee 
Ban | | 


75-0.9N 25/50 Vep tM Std-704A, Internal EMI, low profile, 
15.1-2A > . . | aioe, -461C 09° to 100° C oper. temp 
wi ee ee ~ Same as above _ 
—  . =. above . 


Same as above 


4508 150 Wowep 1 ol ‘Same as 
. ae above 


 2to300 : Upt ee a nV (typ.) A — Mil-E-54 : _ Family of 24 output voltages, 
| (eingle & _.. . | . 1/0 via mini D connector 
duals) 


24. ao 825A mV 3 _ _ Mil-T- 28800, Unit has a 24 Vde output, 
cue _ | = —r———s—sS—S—FSr Mil “Std- 461 __ designed for rugged test sets 


_ 2652: — 330A (2A cay 20.Ctétété‘<=@‘W’“ Se CCU Mil- £-5400,, "VME rack compatible, 
ae 15; ae  . = NAVMAT also runs on 270 Vide 
2S a | a |. | o 
. 5 -52.41-15 


9652/2653 


16.8, 168 250, 200 | a 


pe Po  §2 — -§ ———~—*~—s = sMi-E-16400, — Power factor and harmonic 

-—rt—“‘“‘O™OCOCOCOCOCOCOCS ——r——“RED CSS 
a  ~=1399,Mi- —s application 

= =—hrurreets~—<“‘CsCOCO 

 _. ee so 


20834 


| 
| 


_ 40,000 1 65 2 gen as : Same as above 


= High-power tat 


~~ aerospace application 


3 outputs: 28 55570,29 5, 39 : mVp- oe Mil-Std-2000 Also de inputs aerospace 
ee 560 a. application 
50mVpp 4200S t«éO = seat Low-profile 0.500-in. height - 
_ 50 mVp-p 98 02 Mil: Std- 883 NG a or electrical 
= coe _ Moret required 


sional: -55 to 485 C avaliable 


eos req dl: VDE UL, CJA in 


_ process. 
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HYDRA-II FOR VME SYSTEMS 


«Four TMS320C40 DSPs 

-200 MFLOPS floating-point DSP 

- 1.1 billion operations/second 

‘Up to 32 Mbytes zero-wait-state SKAM 

-16 off-board communication ports 

-Dual too Mbyte/second accessible C40 buses 
- Single-slot solution 

-/TAG emulation interface 

°C and Ada development tools 


PRODUCT INFORMATION 


Hydra-Il is the latest-generation dual- or quad-DSP system 
based on the Texas Instruments TM$320C40. With up to 32 
Mbytes of zero-wait-state SRAM, Hydra-II’s architecture is 
optimized for the highest possible performance and lowest 
system cost. 


All of Hydra-II’s DSPs are interconnected with C40 communi- 
cation ports, and 16 additional ports are available for connec- 
tion to other Hydra-series DSPs and to CommlO-IP, Ariel’s 

modular IndustryPack-based C40 I/O system. In addition, two 


SIGNAL PROCESSING BOARDS 


* ARTEL CORPORALION 


C40 data buses are available on headers for custom I/O 
solutions at transfer speeds up to 100 Mbytes/second each. 


Device drivers for SunOS, Solaris, and VxWorks are available, 
as are C and Ada compilers, native and remote debuggers, 
operating systems, and much more. 


HYDRA-II SYSTEM SPECIFICATIONS 


PROCESSOR * Two or four Texas Instruments C40 DSPs 
STATIC MEMORY ° Dual processor: 256 Kbytes standard, 
expandable up to 16 Mbytes. Quad processor: 512 Kbytes 
standard, expandable up to 32 Mbytes. Memory is divided 
evenly among all processors. 

DUAL-PORT MEMORY ° 32 Kbytes 

FLASH MEMORY ° 128 or 512 Kbytes user-accessible 
flash EEPROM. 

COMMUNICATION PORTS * Twenty-four 20 Mbyte/second 
interfaces. Up to 16 communication ports are accessible 
externally. Available configurations provide front-panel 
connectors for 6, 12 or 16 communication ports. 

C40 EXPANSION BUSES * One external memory bus from 
each of two DSPs is accessible on a high-density 

multi-pin connector for high-throughput I/O. 

VSB BUS *« Optional VSB master interface on VME P2 
connector. 

DEBUG PORT ° JTAG P1149.1 boundary scan with 
extensions for in-circuit emulation. Available on the VMEbus 
and also via an on-board 14-pin header for direct connection 
to Ariel’s UXDS or Texas Instruments XDS-510 remote 
debuggers. 

RS-232 PORT ° Single port accessible on front panel. 150 
baud to 19.2 Kbaud. 

HOST INTERFACE * 6U VMEbus, slave, dual-port 
memory interface. Memory-mapped to 128 Kbytes in 
VMEbus memory space. Host interrupts and DMA are 
supported. 

POWER ° 2.5A at SV typical for dual processor. 

3.3A at SV typical for quad processor. 

SIZE AND WEIGHT °¢ 262 x 187 x 21 mm overall, 

590 grams. 10.3" x 7.4" x 1.1" overall, 1.12 lbs. 


SOFTWARE SPECIFICATIONS 


C and Ada development tools: compilers, assembler, source- 


level debuggers, simulator, DSP libraries; DSP operating 


systems, and graphical programming tools. 


Contact Information: Ariel Corporation ° 433 River Road Highland Park, NJ 08904-9905 


Tel: (908) 249-2900 ® Fax: (908) 249-2123 ¢ BBS: (908) 249-2124 ° email: ariel@ariel.com 
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DSPs break through 


Thanks to new designs and 
better performance, digital 
Signal processors are 
gaining ground on analog 
ICs in applications that have 
not used DSPs before. 


he market for worldwide digital 

signal processors (DSPs) is 

expected to quadruple during the 

next four years. While the mili- 

tary DSP market represents only 
an estimated 5 percent of the worldwide 
total, DSP use in defense applications is 
expected to grow at least at the rate of 
the total market, experts say. 

A report by Robert Castellano of the 
Information Network in Williamsburg, 
Va., estimates that today’s $1.8 billion 
DSP market will increase to $5.9 billion 
by 1998. “We expect the DSP market to 
establish a more aggressive posture for 
growth in the future by developing more 
product standardization, second sourcing, 
software, and application support,” the 
report says. 

Indeed, DSPs represent “an area that 
nobody is abandoning,” quips Will Strauss, 
a market analyst at Forward Concepts in 
Tempe, Ariz. DSP industry leaders, includ- 
ing Dallas-based Texas Instruments and 
Motorola Government Electronics Group 
in Phoenix, plan to continue serving the 
military DSP market, although Motorola 
officials have told Strauss that they’re plan- 
ning in the long term to expand their com- 
mercial DSP work. 

Bert McComas, chief technical officer 
at In-Stat, a market research firm in 
Scottsdale, Ariz., says the military and 
civil DSP markets are still quite different. 
“In the consumer market, the fixed point 
16-bit will satisfy a lot of needs for a long 
time into the future, whereas in the mili- 
tary, it’s a lot different because you'll have 
a lot more floating point stuff going on, 


technology roadblocks 


image stuff, and not a lot of it is reusable 
to the consumer marketplace directly.” 

He cautions against over-expectation 
that DSPs will be a panacea for all kinds 
of complex processing challenges. “We're 
on the cusp of more logic integration, not 
yet mixed signal integration,” he says, 
adding that DSP technology is still 
changing too rapidly to be integrated 
with mixed signal analog functions. He 
says DSPs can, however, be integrated 
with digital system logic functions 
because the two technologies share many 
of the same design rules. 


Information Network’s report, enti- 


tled “Fourth Generation DSPs: 
Products, Applications, Markets,” 
points out that DSPs may not be only 
for niche markets anymore. “The price 
of DSPs has fallen and gained so much 
functionality that it may be considered 
a viable general purpose embedded 
processor as well,” the report states. 
“Initial prices of DSPs such as TI’s 
320C120, when introduced in 1982, 
were $500. Today, prices have dropped 
below $4 for single-unit purchase.” 
According to Castellano, DSPs have 
seven primary applications that have 


widespread military and civil uses: voice 
and speech processing, image and graph- 
ics processing, instrumentation, remote 
sensing, process control, testing and 
inspection, and computer design. 
Castellano’s report also says that design- 
ers are using multiple general-purpose 
DSP chips in graphics accelerators and 
multimedia hardware. 

Based on current activity, the 
prospects are good for digital signal 
processors in both military and commer- 
cial systems. Most important for DSP 
vendors is that their chips are being 
designed into products that have tradi- 
tionally used general-purpose micro- 
processors, including automotive systems 
and a variety of multimedia applications. 

Worldwide, demand for general-pur- 
pose DSPs will more than double over the 
next few years, growing from $990 mil- 
lion this year to $2.48 billion by 1997, 
according to Forward Concepts. The mili- 
tary general-purpose DSP worldwide mar- 
ket is being swept along in the current; it 
will almost triple from $36 million this 
year to $91 million in 1997, 

Big winners in DSPs, especially in the 
military, are floating-point chips. 
Compared to commercial designs that 
use two to three floating-point processors 
per design, the military is driving floating- 
point processor technology. According to 
Strauss, every military design contains an 
average of eight floating-point processors, 
and each floating point application is 
heavily multiprocessor oriented. 


Application-specific DSPs 
Besides the traditional general-purpose 
DSP market, several companies design 
application-specific DSPs for the military 
market. Frequently, a DSP needs to be 
turned up a notch to get better perfor- 
mance for applications like image pro- 
cessing and real-time video compression. 
In these cases, application- or function- 
specific DSPs are needed in addition to a 
general-purpose DSP in order to achieve 
better performance. M&AE 
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widely recognized and 
adopted C40 system 
available. Ariel’s 
complete line of C40 
multiprocessor and I/O 
components gives you 
everything you need to 
build a DSP system to 
meet your exact 
performance and I/O 
requirements. 
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The most 


IndustryPack® is a registered trademark of Green 


Pitti 
try 


Industry Standard 
VMEbus boards 


High Performance 


Bainyebe ore Call us to find out about the 
Architecture many DSP applications solved by 
Industry Standard systems built from off-the-shelf 
IndustryPack® I/O Hydra and IndustryPack-based 
Modules CommlIO components. With years 
Comprehensive of demonstrated success, Ariel has 
Development Tools the nuts and bolts to put your 
system together exactly how you 
want it. Bring your system to life 
Complete DSP and I/O VMEbus Solutions from Ariel | today with the Monsters of DSP. 


ARIEL CORPORATION tel: 908-249-2900 


8 
fax: 908-249-2123 
Ar iel 433 River Road DSP BBS: 908-249-2124 
= Highland Park, NJ 08904 email: ariel@ariel.com 
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_ ADSP2101 
— ADSP2103 


 ADSP2105- 


~-ADSP2181 


_ ADSP21020 
_ ADSP21060_ 


_ ADSP21062, SHARC 


© 90860xR 


 80860XP 


_ SMJ320030_ 
~ §Mu320031 
~ SMJ320C40 
_ SMJ320C50A 


~ §MJ320025/SMJ320C 
- 25-50/SM320026 


- SMJ320C10/SMJ320C 
- 10-25/SMJ320E14 


_ SMUSZOMCMAZAHEGM 50/60 


-suszowenasan 50/60. 


_- Program and data ROM are interchangeable. 


a, 
i“) 
& 
_— 
o 
= 
= 
2 
= 
© 


98 


72 


30 


30 


30 
25 


25 


50/60. 
50/60 
50/60 
40/50 


100/80 


200 


Multiplyend 3 


ee a 


1 Cycle 


1 Cycle 


— 1 Cycle 


1 Cycle 


1 Cycle 
1 Cycle 


1 Cycle 


1 clock 


~ 1 clock 


1 cycle 


1 cycle 


1 cycle 


1 cycle 


1 cycle 


{ cycle 
mult./1 cycle 


accum. 


0 5 oyele 


1 oyel 


memory rm) 


Internal 
program 


1k x 24 


2k x 24 
16k x 24 


— 


80k x 48 


40k x 48 


2KXx 327 


(9k 32" 
2k x32" 


9 kwords 


256 
kwords 


none 


258 k x 32° 


190 kx 327 


16 M* 


14k x 24 


14k x 24 


14k x 24 


14k x 24 


14k x 24 


16mx 


16mx 


16mx 


16M* 


4 G* 
192 
kwords 


64 
kwords 


4 kwords 


4 G* 


2G 


Internal data | 
_ memory (RAM) : 


- Internal pro- 
_ gram cache 


word) 


1k x 16 


kx 
| OK X 16 
2x16 
ie 


128k x 32 
64k x 32 


8 kbytes 
cache 


16 kbytes 
cache 


2kx 32" 


9k x 32* 


-2kx 32" 
1,056 


words 


288 
words 


256 


words 


258 kx 32". 


32x48 


32x48 


32x48 


4 kbytes 


64 x 32 


64 x 32 
128 x 32 
0 


2 x 128 


x S2 


 We0kx ao 


128 x 32 


] External data 


_ RAM 


16 kbytes 


14kx16 


14kx16 
14kx16 
14kx24 
14kx24 


4GX 
4GX 


4GX 


64 bits 
wide 


64 bits 
wide 


16 M* 


16 M* 
4G* 
64 


kwords 


64 
kwords 


4 kwords 


Shared we none 


external 
memory 


GENERAL-PURPOSE DIGITAL SIGNAL PROCESSORS 


- 16-bit, fixed-point w/2 dbl buffered serial Ports. : 


in 68-pin PLCC or PQFP 


3. 3-volt fixed- -point, <65mW, for saab 


| battery applications | in 68-lead PLCC/PQFP 


Bkx24 


nla 
Boot loader 
Bootstrap 


ROM: 2 
kwords 


Pgm. ROM: 
64kwords © 


EPROM: 4 | 
68 lead CLCC 


kwords | 


Bootstrap 


Bootstrap 


30- bit floating point, 40 ae SMD has 


_ Mil/Spec; SIMD processing element, Lae : 


low-cost, fixed-point wi 1 serial port in 1 68-lead 


: “Highly integrated lowe coat 33 MIPS ee point 
in 128-lead TQFP/POFP 


_ Highest performance fixed-point, 1024- on FET 


in 1 ms, sleep mode in 128-lead TQFP/PQFP 


_ 33 MHz 32-bit, floating-point in 223-pin PGA 


- SHARC, 32-bit, 40 MIPS floating-point w/ dual oe 
data addressing in 240-lead nae PQFP 


- Low-cost SHARC, 32-bit, 40 MIPS floating- point, 


w/ dual addressing in 240-lead thermal POFP 


‘Mil-Std-883, 3-D graphics unit 


3-D graphics unit, IEEE 1149, 
1/D6 boundary scan 


2nd data bus 
Same as above 


32- bit floating point, highest tert. 


16- bit oth gen. fixed point; full static edeson : . 


1 6-tit 2nd-gen. fixed see is — 


16- bit fixed point with 4 ioe  68-in PGA and 


408 lead COFP (HFG), 10 external comm. ports - 


352 lead COFP (HFH) 


register file per SPE 


~ Mil/Spec: SIMD { processing element; 1O-ort 


_. register file for SPE 
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IXTHOS 
and the SHARC’ 


No other VME house 
has more intimate familiarity 

with Analog Devices’ 

peerless new DSP. 
We've been swimming with 
_ the SHARC and its ancestors 
for years, and our new 
IXZ family of quad and octal 
SHARC boards will make 
mincemeat of your toughest 
DSP applications. 

Our scalable real-time 
multiprocessing architecture, 
triple-banked global memory, 

powerful integrated I/O, 
and embedded multiprocessor- 
software support all collaborate 
to produce an easily-integrated 

VME cage teeming with 

SHARCs that stay 
well fed and in motion. 
Dive into your 

SHARC relationship with 
Ixthos— someone with less 

experience could leave 
you dangerously exposed in 

shark-infested waters. 


"Super Harvard Architecture DSP— the 
ADSP2106x from Analog Devices, Inc. 


-a\lxthos 


Integrated Solutions for Advanced DSP 
Ixthos, Inc. « 12210 Plum Orchard Drive 

| Silver Spring, MD 20904-7801 

| Phone: (301) 572-6700 + Fax: (301) 572-6705 


email: ixthbos @access.digexnet 
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Mil-spec connectors 


face refinements 


Military connector makers 
meet challenges as 
mil-specs are refined. 


s of last year, over 375,700 con- 
nector designs were being used 
in military platforms, from air- 
craft to tanks to missiles, ships 
and submarines. But despite the 
huge number of designs, the decrease in 
military spending is still projected to 
knock the mil-spec connector market 
down more than 7 percent by 1997, 
according to Fleck Research (Santa Ana, 
Calif.), a connector market research firm. 
While the declinesis discouraging news 
for many vendors, the sheer size of the 
remaining market offers opportunities for 
custom mil-spec connector manufactur- 
ers to find a lucrative niche. 

Opportunities abound on many 
upgrade and retrofit programs, which are 
highly electronics dependent. The F-15E 
Multistage Improvement, for example, 
uses 2,834 different connector designs, 
says Dave Trotz, president of Target 
Marketing (Piscataway, N,J.). The F-18 
Hornet uses 2,488 different designs; 1,489 
in the C-17; 1,259 in the Apache heli- 
copter; and 1,116 in the V-22 Osprey, 
reports Trotz, who has taken three years 
to compile a special database on connec- 
tors using data from the Defense 
Electronics Supply Center (DESC). 

The highest growth areas in military 
connectors are high-density and printed 
circuit board connectors, Trotz says. In 
1994, there were 88,355 printed circuit 
designs and 58,110 high-density designs. 
In each case, military aircraft used close 
to half of the different high-density and 
printed circuit designs, Trotz says. 

Of course, the declining market is 
only one challenge facing mil-spec con- 
nector makers. Some mil-specs are 20 


years behind the times of electrical » 


requirements for connectors, says Max 
Peel, president of Contech Research 


(Attleboro, Mass.). “That’s simply 
because there’s a mindset that says, ‘this 
is the way we’ve been doing it for 20 
years, we don’t want to change.’ ” 

But the technology does change. 
Within a year, DESC will have new spec- 
ifications and new drawings for some 
types of connectors, Peel says. 


Ground-breaking technology 

On another front, Peel predicts that the 
two different connectors used for the F-22 
and the Comanche, as implemented by 
the Joint Integrated Avionics Working 
Group, will have a big impact on the mar- 
ket because the technology will be ground 
breaking. The connectors will allow a mix 
of signal, power, fiber optics and coaxial 
on the same connector format. 

Recently, mil-spec connector manu- 
facturers have been taking a new look at 
their market, analyzing ways they can 
improve manufacturing cost. Typically, 
the products have extremely low failure 
rates, and performance is high because of 
the military specifications and the matu- 
rity of the technology. Only recently has 
the mil-spec connector market become 
as demanding of its suppliers as the com- 
mercial computer and telecommunica- 
tions markets, manufacturers report. 


Freedom and opportunity 

Of the 375,000 connector designs 
determined for 1994, airborne applica- 
tions represent nearly 50 percent, with 
171,500 different designs on board 
fighters, transports, helicopters, and 
other types of aircraft, according to 
Target Marketing reports. No wonder 
some of the most exciting work is 
being done for airborne and space appli- 
cations such as NASA’s Space Station 
Freedom. 

Fiber-optic connectors saw the biggest 
growth from 1992 to 1993 of any type of 
connector, according to Bishop & 
Associates (West Chicago, Ill.). The 
nascent market grew 15 percent from 
$302. million in 1992 to $347 million in 
1993. Fiber optics are not expected to 
capture a large share of the military mar- 
ket for several years. 

However, mil-spec connector 
demand is diminishing, and there may 
not be any new series of connectors 
introduced in the near term. Analysts 
predict that refinements of existing con- 
nectors will continue. Peel says pin grid 
array packaging will take off in the mili- 
tary market as it has done in the com- 
mercial world. “It’s a whole new mar- 


ketplace,” says Peel. M&AE 
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_HIGH- DENSITY AND/ — ois CONNECTORS 


_ Miltary specifications wo | ty . ~ Military specifications met 


Mie: ¢-8372 723 . 
4 Mi C- 38999 


D Sub Micromini |. Mil-C-89513 


- -45208) a Circular 
Printed circuit board 
ele 


Mil- c 26482 Series |, IL, -38999 | & a M24308, 
/M55302, Mil-D- 3899 Series MW 


_ MibC-38908, 83723, — 5015 


Mi o 55302, 21097 | Metalheadersand —_ Miil-C-28754 
.  . . backpanels 

| - MiR6-89522__ . —r—EB 
| Printed circuit, backoanee / Mil-C-28859 
assemblies and components  . 


nector contacts ‘Mil C- 39029 - -. Molded, rectangular, printed “Mil-c-55802 

: _ = circuit - 
“Mie ¢. 81658, 24308, 89507 = 
| Blade and fork neader/back- _-Mi-C-26754 
panel —  . 


Bananaplug  —S—«wMC-28001/1 


Phone tip plug 


27599, -229 70990 bles 35002, aa 


k id panel composite , ——— 
AF ( w§$ttCtCiCOCMNEG 32012 MiA-Stczo 


BNC, N, adapters . 


=. 00, -27599, -38999, - 
Mice ~~ 


Rectangular-hermetic 


- Circular-metal 


February 1995 Military & Aerospace Electronics $23 


M&AE PRODUCT INTELLIGENCE 


HIGH- DENSITY rote fi MIL-SPEC ps innit 


cieicto he ‘specifications met “Connector type Military specifications met 


 Mil-C-24308 


: (SMT: Js S Series) 


D- subiniaiature MilC-2 4 308 


__| (SMT;KS Series) 


M21 097, M5502, M8731. 


M83513 


RF coaxial 


M21097 


M28731 


Me Cre 

| Headers =—=SMiieC-28754 
_ (rectangular shape, 

aluminum extrusion) 


V; Mil-C-28840 


Backpanels ==‘ +2874, -28859, Mil A 28870 | 
Circular hermetic -—=—=—S«MIL-C-5015, -26489. 26500, 38999, -83723, “81708 
Plastic & metal shell micro-  MilKC-83513 


miniature rectangular 
(9- 100 Positions) 


MS90335 


Mil-C-55302A 


Metal shel deosinee Mics 
ectangular (40-184 ‘ioge . 


Two-, three-rowPCB —>—Mil-C-55302 


: ~ High: -density microminiature Mil-C-83513, Mil-C-55032 
rectangular (4 row: 38-400, 7 oo 
were 


1 Coaxial Special micro proprietary desig 


100 122 182, 206° 


High density PCB ‘Mil-C-55302 EF) size: 5 -300 in steps of 4 — 
— ns ——— . — sea Recl ae Sk ioe Mil-C-83513, Mil-C-55302, -120, -124 _ 
| metal & gules . oF 


Mil-C-83513 


Miniature coaxial and mutt 
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HIGH-DENSITY AND/OR MIL-SPEC CONNECTORS | 


Military specifications met litary specifications met 


Connector type 


Connector type : . / - Mi 


Any military connector in — Mil-C-83513 Micro Ds, Mil-C-24308 Sub Ds, Mil-C- 
laser weldable aluminum § 28748, Mil-C-38999 Series |, Il, & III 
hermetics. Custom alu- 

minum hermetic laser weld- 

able connectors and micro- 

_ electronic packages 


Relaysockets = Mil-S-12883 : — Multilayer printed circuit MiEP-55110.s : 
: | = Le —_._CiaC¥zasSUSN | 
Junctionmodules = = MIFI-B1714 i (ws _.  «C = 
: soastonnonm: Multilayer PCB, assembled and - Mil-A-28870 

tested : , : 


Standard NAFl components —- Mil-C-28754, -28859, WS6157 
D-subminiature  M24308, M39029 | 

Futurebus+ ultra ts EIA 700A (This specification has not yet been 
Rack and panel M28748, M39029_ - high-density |. released) 


‘Hermetic Mil-C-5015, -25955, -26500, -81703, -26482 Series] | PCB —— MilKC-55302 
| & Il, -38999, Series |, II & Ill, -83723, Series |, I & Ill, | a , 
_ NAS-1599, ESC 10, ESC 11 _ 


- Mil-C-39029 


Mini-modular — —rrt———S —— Mi-C-49142 
77 to 303 position, Manufactured to Mil-C-55302 Triax ,  . -Mil-C-39012 
Hypertac contacts 

17 to 160 position, Mil-C-55302/159-164 


Hypertac contacts 


Micro-miniature Mil-C-83513 ) ; . . 


A special series devoted to the emerging markets 


1 he, ite and applications of mil/aero technology. 


February Medical Electronics 


HIGH-REL | pril Industrial Electronics 
ELECTRONICS | une nvironmental Electronics 


ugust utomotive Electronics 


SERIES jv. ctober onsumer Electronics 
ecember elecommunications 


Call your sales representative or Ne Landen at 


603) 891-9125 for more information. 
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High hopes for high-rel 


PLDs in the military 


CPLD and FPGA 
manufacturers look to steal 
market share away from the 
PAL and gate array market 
with new offerings. 


ield-programmable gate arrays 
(FPGAs) and complex program- 
mable logic devices (CPLDs) are 
cropping up in more and more 
military designs these days. 
That’s because programmable logic 
offers engineers greater design flexibility 
so they can make last-minute changes, 
which saves time and money in the 
design cycle. 

While FPGAs and CPLDs make life 
easier for designers, the military’s 
increased use of FPGAs and CPLDs does 
not represent a dramatic business oppor- 
tunity for vendors. Market researcher In- 
Stat (Scottsdale, Ariz.) estimates the 
worldwide military market for high- 
capacity PLDs, which includes CPLDs 
and FPGAs, was just $48.4 million in 
1993. By comparison, the total world- 
wide market for user-programmable 
logic, which includes both simple and 
high-capacity PLDs, was $7.9 billion in 
1993 and is projected to double by 1998, 
according to In-Stat. 

While small, In-Stat is projecting solid 
growth for the military CPLD and FPGA 
market over the next five years with 
worldwide military sales reaching $120.2 
million by 1998. Not surprisingly, North 
America will continue to account for the 
lion’s share of the worldwide military 
business, growing from $36.6 million in 
1993 to $93.1 million by 1998, according 
to In-Stat. 

According to Rhondalee Rohleder, 
president of Pace Technologies in 
Scottsdale, Ariz., “CPLD vendors are 
successful in attracting PAL users to 
higher-capacity products, while FPGA 
vendors are attracting gate array design- 


Demand for military CPLDs, FPGAs is growing... 


($ in millions) 


150 


120 


(1992 19931994 


1775 


1998 


roe gree 


...As the military's share of market is shrinking 


(% of market share worldwide) 


10 


“1992 


1993 1994 


ers into the programmable arena.” Gate 
array designers using programmable 
logic products for the first time tend to 
use FPGAs rather than CPLDs because 
the architectural similarities between 
FPGAs and gate arrays make the design 
process more comfortable for them, she 
says. This trend is expected to continue, 
especially as gate arrays move into high- 
er and higher densities. 

User-programmable logic manufactur- 
ers do have to work on decreasing the 
cost of FPGAs and increasing the perfor- 
mance of the devices. They are doing this 
with a slew of new products that offer 
higher densities, better performance and 
QML certifications. 
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To reprogram or not to reprogram 

High-reliability military FPGA and 
CPLD markets are growing rapidly. 
And as the market grows, new tech- 
nologies evolve. One debate that is rag- 
ing is whether or not reprogrammabili- 
ty is absolutely necessary. For FPGAs 
there is the antifuse architecture, a 
one-time programmable part, and 
SRAM and EPROM.-based parts. 
Whether or not a designer chooses a 
reprogrammable part depends on the 
application. 

Manufacturers may argue over which 
part is better, but Rohleder believes 
there is room in the market for a variety 
of architectures. 
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CPLDs AND FPGAs FOR MILIT 
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CQ. 
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Mil-Std-883B? 
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Yes Same as above 
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CPLDs AND FPGAs FOR MILITARY APPLICATIONS 


: 2 & 

— eg = a 3 
oe = -— = =3 so 
cas 2. =—— tl =< = a 


Flash370/CY7C371 = = 66 143 Miz Yes ay Le Yes : 2 = 32 | | sai PLCC, HLCC 
Flash370/CY7C372 66 to 100 MHz Yes Yes 32 64 : 44-pnin PLCC, HLCC 
Flash370/CY7C373 66 to 100 MHz Yes — Yes 64 ao. 84-pin PLCC, HLCC, CPGA 
Flash370/CY70374 66 to 100 MHz : ves _ Yes 64 198 . 84-pin PLCC, HLCC, CPGA 
Flash370/CY7C375 66t0100MHz Yes — | Yes : 128 eo 160-pin TOFP, CPGA 
pASIC380/CY7C381A “0,-1,-2 Yes — | : Yes 32 1,000/8,000 44-pin PLCC ~ | | 

(EPLD/LCA gates) _ 
| pASIC380/CY7C382A Same as above Yes — Yes 56 ~ 1,000/3,000 68-pin PLCC, CPGA, 100-pin TQFP 
pASIC380/CY7C383A Same as above _ Yes — Yes 56 2,000/6,000 68-pin PLCC, CPGA | 
pASIC380/CY7C384A Sameasabove Yes — Yes 68 2,000/6,000 84-pin PLCC, CPGA, 100-pinTQFP 
ssicdeaicv7caesn Same as above Yes — Yes 68 4,000/12,000 84-pin PLCC, CPGA, 100-pin TQFP 
‘pASIC380/CY7C386A Same as above Yes — Yes 114 4,000/12,000 144-pin TQFP, CPGA 


H$9-3090-50RH 50 MHz Yes No S&B equivalent 144 9,000 164-pin CQFP 
(qual. avail) 8 


HS9-3020-50RH 50 MHz : Yes No | Same as above 64 2,000 100-pin CQFP 


ispLS! 1032-60LG/883 60 MHz : Yes  5962-9308501 MxC Yes 64 6,000 84-pin CPGA 

ispLS! 1024-60LH/883 60 MHz Yes 5962-9476101 MXC Yes 48 4,000 68-pin JLCC 
(Preliminary) 

ispLSI 1016-60LH/883 60 MHz Yes  9962-9476201 MXC Yes 32 2,000 44-pin JLCC 

, (Preliminary) : 

pLSI 1032-60LG/883 60 MHz Yes  5962-9466801 MXC Yee 64 6,000 84-pin CPGA 

pLSI 1024-60LG/883 60 MHz Yes  5962-9476001 MXC Yes 48 4000 68-pin JLCC 
(Preliminary) . 

pLS| 1016-60LG/883. 60 MHz Yes 5962-9476301 MXC ~—SséY @8 32 2,000 = 44-pin JLCC 

: (Preliminary) : . 


Wildcat pASIC 1: 9.2 nS pin-to-pin Yes — |  RevDinQ3/95 64 1000. PLCC-44, -68, TQFP-100, CPGA-68, 
QL8x12B (worst case mil temp) 7 CQFJ-68 . 
Wildcat pASIC 1. setopniopin ves — . Rev Din Q2/95 88 2,000. | ~PLCC-66, -64, TQFP-100, CPGA-84, 
QL12x16B 8 (worst case mil temp) | : Clo : 

Wildcat pASIC 1: Q9.2nSpin-to-pin cS -— RevDinQ2/95 = 122 4,000 PLCC-84, TQFP-100, 144, CPGA-144, 


QL16x24B __ (Worst case mil temp) 7 : . CQFJ-100, -160 
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_CPLDs AND FPGAs FOR MILITARY APPLICATIONS __ 


Mil-Std-883B? 
(Yes/No) 


: RevDinQ4/95 eo 8,000 PQFP- 208, a 4 ee 
: (worst ¢ | em temp) i. _ - 


oo ae 188: ‘pin CPGA 


_ 176-pin CPGA: Tepe CPGA; 172- : 


C1280M, 1.2-ym _ Standard, -1 Yes — 5962-9215601MXA, YA: a 
o aes se indo 


5962-9215602 XA, YA 


O10AM,1.2-um Standard “Yes 5962-9096401MXA,YA Yes = -87.—s—(‘té‘i«Bs(tstStsCéN PGA & COFP. 


C1020AM, 1.2-4m  Standard,-1 ——-Yes._-~«—«8962-9096501 MATA Vs :*:=“‘ + Shute os aboe! _ . 
 §962-9096502MUA, TA 8... 8. 


— TPC1020BM, 1.2-um Standard, -1, -2 Nes Peoned Yes 8 a Same as above L 


Standard, -1,-2. Planned A: 172-PIN COFP 


~ TPC1280AM,1.2-um 


_ X€2000 Family/FPGA = -- 33, - 50, -70, -100 5962-88638 (XC2018) ‘Yes 58/74 800 to 1,200 (typ.) CPGA, PLCC, TOFP, VOFP 


- XC3000 FamilyFPGA -50,-70,-100 Yes. 5962-89948 (XC3020); Yes =(tséASG TAA 1,200 to 5,000 PGA, CQFP with Non-conductive 
oo age novia xcagaa) - | tle-bar, COFP, PLCC, POFP, TOFP, 
5962-89823 (XC3090) | oo one 


~ XC3000AFamiyFPGA ==-7=——i(“‘(<i«é« Ss: C=” CNB RI86/44 1,200 t0 5,000 CPGA, COFP with Non-conductve 
ok hr rrrrr— 
ca 


-XC3100 Family/FPGA = oo we - | oe Be alee coi a Sane asabove 


 XC3100AFamily/FPGA = -5,-3 Yes — Under development Yes ea/oert aay 120010 7,500  Sameasabove 


- XC4000 Family/FPGA -10, -6, -5 | Ye 5962-94712 (XC4003A); Yes = ~—_ 80/112/160 3,000 to 25,000 CPGA, CQFP with Non-conductive 
5962-92305 (KC4010): oo Poa cA 
5962- 94730 (XC4013) . a | oo 


--XC7200Family/EPLD --25,-20=S——té=<C«:*«SS;s Unde develonmen Avail.in 1995 3672 siden PGA, pene windowed ae. 


~ XC7300 Family/EPLD ---20,-15,-12  +~—«*Yes._~—- Under development ~=—S Avail. in 1995 54/108 ~ 54/108 macro- - CPGA, Ceramic nes CC, 
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Infrared focal plane arrays 
are becoming cheaper as 
manufacturers cut costs. 


anufacturers of infrared focal 
plane arrays (IRFPAs), an IC 
hybrid with an IR sensor on 
top of a CMOS IC, are work- 
ing to cut manufacturing 
costs to generate more demand for the 
technology from military and commercial 
customers. Currently, IRFPAs provide the 
eyes of thermal imaging systems used for 
night vision, gunners’ sites, smart bombs, 
surveillance, and nondestructive testing 
and inspection. 

The military market for IRFPAs was 
estimated at $500 to $525 million for 
1993, and it is predicted to grow 30 per- 
cent to $650 million by 1997, says Ken 
Herbert at Frost & Sullivan, Inc. 
(Mountain View, Calif.). Herbert esti- 
mates the commercial market for 
IRFPAs was less than $100 million in 
1993 but is expected to grow to about 
$150 million by 1997, 

Programs targeting lowering manufac- 
turing costs are underway. The Advanced 
Research Projects Agency (ARPA) is now 
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infrared sensors: the eyes 
of the digital battlefield 


in the second stage of a four-year-old pro- 
ducibility program aimed at decreasing 
IRFPA manufacturing costs, and the 
Manufacturing Technology Directorate 
at Wright-Paterson AFB is conducting its 
own parallel program. 

To lower costs, manufacturers are 
experimenting with different materials for 
IRFPA substrates that will enable them to 
produce uncooled IRFPAs as well as 
cheaper cooled IRFPAs. Today the majori- 
ty of IRFPAs need to be cooled to 77° 
Kelvin, but by eliminating the cryogenic 
cooler and manufacturing the IRFPAs to 
operate at ambient temperatures, the cost 
for IR systems will decrease significantly. 
This technology is still young and offers 
trade-offs in performance. 

Besides R&D in uncooled technology, 
manufacturers are also investigating 
imaging simultaneously in two bands as 


well as putting the signal processing 
function on the IRFPA itself. 


HgCdTe manufacturability 

The goal of ARPA’s IRFPA Program is 
to bring down the costs of manufacturing 
Mercury Cadmium Telluride (HgCdTe) 
arrays. In 1990, Rockwell (Anaheim, 
Calif.) and Santa Barbara Research Center 
(SBRC; Goleta, Calif.) worked on reducing 
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costs of HgCdTe. In October 1992, ARPA 
awarded $20 million contracts to SBRC 
and Loral IR & Imaging Systems (LIRIS; 
Lexington, Mass.). 

The IRFPA program’s goals from 1990 
to 1995 are to reduce manufacturing costs 
by a factor of 100, says Ray Balcerak, 
IRFPA program manager. Under this con- 
tract LIRIS and SBRC will each build two 
scanning arrays and two staring arrays. 

SBRC is building the largest longwave 
infrared (LWIR), two-dimensional staring 
array (480 x 640). SBRC’s leapfrog tech- 
nology promises to revolutionize the cur- 
rent forward-looking IR (FLIR) industry, 
says SBRC’s Ken Ando, manager of mar- 
keting operations. 


Moving toward uncooled 
Uncooled IRFPAs promise to lower the 
technology’s price tag but no one is hold- 
ing their breath for off-the-shelf availabili- 
ty. Uncooled technology does, however, 
have drawbacks. It does not have the long 
range targeting ability that cooled devices 
offer. It also offers less sensitivity to IR 
radiation. For highest sensitivity, cooled 
HgCdTe IRFPAs will be the answer for 
several years. Uncooled technology will 
not replace cooled technology because of 


the differences in sensitivity. M&AE 
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16 to 20 um. 
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improve reliability. 


We’ve done our homework. For the last six years, 

ELDEC has investigated and established reliable methods to incorporate 
commercial components in aerospace products. Working with military 
and aerospace customers, we have already fielded products using these 
components in high reliability applications. Our methods are effective: 


ELDEC has the answers. 


Commercial Components 


One thing is clear: The rules are changing. The new procure- 
ment environment will reward only those companies that cut costs and 


For example, in designing our present line of modular power supplies, 
ELDEC has tested thousands of components, representing billions of 
operating hours. 


Modular Power 


We’re ready to go now! Modular SEM-E power supplies, 
DC-DC converters, filters, holdup and other building blocks are available 
today, in commercial or military technology. You choose. Call us today 
and we'll work with you to cut costs and win new business. 


costs are down some 30%, while reliability figures exceed military 


requirements. 


Not all commercial components can be used in 
every application. Equipment manufacturers must have in place 


an established process to select, qualify, and apply components in the 
intended environment, and a system to guarantee consistent reliability. 


Modular DC-DC converter 
building blocks 


Copyright © 1994 ELDEC Corporation 


Modular 
SEM-E power 


supply family 


For more information, contact: ELDEC Corporation 

Power Conversion Division, Marketing and Sales 
P.O. Box 100 M/S M3-20, Lynnwood, Washington, 98046-0100 
Phone: (206) 743-8399 Fax: (206) 743-8562 
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in search of new 
power strategies 


Military de/de converter 
makers are looking for ways 
to differentiate themselves 
from the competition. 


ver 300 companies claim to 

manufacture dc/dc converters 

that meet military specifica- 

tions, and no two products are 

the same. What does a designer 
consider in deciding which converter to 
use? At the top of the list is the price- 
performance tradeoff. The pressure is on 
for manufacturers to increase their den- 
sity and efficiency while decreasing 
noise and size. 

In this competitive environment, the 
dc/dce converter has moved from a low- 
tech, component-like device to a high- 
tech subassembly that has forced engi- 
neers to carefully consider early in the 
design cycle what power inputs/outputs 
are needed. Indeed, 10 years ago, dc/dc 
power supplies were looked at as just 
another component. 


Keeping up with demand 

Because power supplies are now con- 
sidered a building block for any computer 
system, manufacturers are vying to keep 
up with customer demands. 

To help reduce costs, higher power 
dc/dc converter modules are used. The 
trend to modules is being driven by the 
fact that some systems have total power 
requirements of as high as 2,000 Watts. 
Using 200-Watt dc/dce converters to meet 
such a power need is cumbersome, there- 
fore, a power source greater than 200 
Watts is needed to reduce the number of 
modules in a system. 

Of course, cost is not the only factor. 
Reliability must also be considered. 
Military system manufacturers are begin- 
ning to recognize that the evolution of 
system architectures warrants a look at 
other issues in the dc/dc converter selec- 
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tion process. EMI emissions are an 
increasingly important concer, particu- 
larly as systems move to higher speeds. 
Also, reliability must be considered in a 
new light as systems grow in size and 
complexity and integrate increasingly 
large numbers of converters. And effi- 
ciency and thermal management take on 
a new dimension as system voltages drop 
under the 5 V level. 

Using modular devices is part of the 
distributed power or point-of-use power 
strategy—that is, putting power supplies 
where needed. The trend in most systems 
is a move toward distributed power. Using 
distributed power allows power processing 
to be added later, when needed. 


Market shakeup 

While the military is the largest mar- 
ket for dc/dce converters, it has the lowest 
growth for dc/dc shipments, sources say. 
Analysts predict that by 1996, the biggest 
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market for dc/de power supplies will be 
the computers and communications 
market. 

Frost & Sullivan Market Intelligence 
(Mountain View, Calif.) predicts that 
applications in the military and aero- 
space markets for devices of 100 W or 
less will provide healthy revenues. The 
market for these low-end devices is pre- 
dicted to hit $1.8 billion by 1999. 
Applications for dc/dc converters that 
have above 500 W of output power are 
expected to increase mostly in computer- 
based ground support, early warning, and 
missile defense systems, Frost & Sullivan 
predicts. By 1999, the market is expected 
to be $48 million. 

Although Frost & Sullivan is predicting 
moderate market growth, some dc/dc 
manufacturers are not as optimistic about 
the defense market. Most see the market 
as flat, and there have been some company 
shake-ups with more expected. M&AE 
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F THE SHELF 
© STANDARD Mope) « fas 


Inputs: 28, 155 & 270 VDC per MIL-STD-704 (A-E), 
MIL-STD-1275, MIL-STD-1399, and MIL-STD-461. 


Outputs: 2-95 VDC at 10-100W, expandable to kilowatts. ) 
Environments: MIL-STD-202, MIL-STD-810, MIL-STD-2036. 


Quality/Reliability: MIL-I-45208, NAVMAT P-4855-1A, MIL-HDBK-217. 


Meet military requirements with flying colors! When it comes Shop our line of military power products and find just what 
to power supplies, over 1000 standard Vicor power you need. Our building-block approach to power supply 
components and configurable products fit the bill for military design cuts time and expense while allowing you to 
programs seeking the benefits of nondevelopment items (NDI) implement virtually any power system solution. Call Vicor 
and commercial off-the-shelf (COTS) equipment. today for details. 


Component Solutions For Your Power System 


Vicor Corporation 23 Frontage Road * Andover, MA. 01810 USA « TEL: (508) 470-2900 ¢ FAX: (508) 475-6715 
Vicor GmbH Carl-von-Linde Strasse 15 D-85748 Garching-Hochbruck, Germany « Tel: +49-89-329-2763 ¢ Fax: +49-89-329-2767 
Vicor Far East 293-3 Fu Hsing South Rd., Section 2, 6/F., Suite 3A, Hsin-Tien City, Taipei Hsien, Taiwan ¢ Tel: +886-2-736 4349 ¢ Fax: +886-2-733 7341 
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DC/DC CONVERTERS 
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Specifications 
Total output 
Input voltage 


Miltary 


ee ——- 800125W 1,20r3 8010 250Vde tS g0t086 
wl 8010 125W 1,20r3 —-12510475Vde =——Citi“(i‘“‘«‘«~S SHO HIE? BOOS 


__ Any of above 


_ 28Vdc 
40 to 125 Vde 
—25to 40 Vde 


| gee . 85° to +85° 70° 
5 ee Bee 
Upto750W 5  —=« 18to32Vde=—C(iti=“i«é‘“‘~*«S POO? «Upto 80 


Varo 270/200 5S PS. . 2. : 270 Vde “54° 10 +85° a 
"Varo 270/200 515T PS, De oe Po aN Wd 
. Varo/AAPSP : oe . ae a . oe Vde a : BAP to 485 | 
__Varo/4APSP Ss cS 165 Vol-440 Vie, 270 V Nom _-54° to 185° | 


‘Miestd-883 = (s5Hs(“(tsé‘é‘irC «NB OO Oo ae er ke 


ie QML ae 2 0A 65° to +125° i Ot ae 


_ $609 _ 


_ Mil-Std-883 ; 
_— Fromssg0 


16 to 40 _ 85° to 4195° _ 


oe tor 85? to +125° 90 


Neat From $717 


-—— MiStd-1772,-883, 50t0120W 12 ——180to400V. ss BBPHO HIG? BS mV $720 (1008) 
Le rrrrr—s—<“i‘“SOCOSOSOCOCOCSCSCSCSC:siCS:s = 


AFL2BXXS/D 50t0120W 1,2 a a 16 to 40V_ ee #125° 85 6 mV $720 (100s) 


 Sameasabove 
—-ATR28XXS/D/T 


_ Same asabove —_«~S 30 W 42 or3. «16 to40V. S ‘65° to 125° a - 60 mV/120 mV $495 (100s) 


February 1995 Military & Aerospace Electronics S37 


M&AE PRODUCT INTELLIGENCE 


$38 Military & Aerospace Electronics February 1995 


M&AE PRODUCT INTELLIGENCE 


“16 to 50 Vdc 
“16to50Vdc 
16 to 50 Vde 
180 to 330 Vde 


96t072Vdc 


- 20 to 32 Vde 


—— Mil-Std-46° 
———-104D, 167- 


- MikC-9016, | 
167-1, -704D 
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DC/DC CONVERTERS 


——— Wik0-9858, Mi-sta-2 
ea 


_— Mil-Std-2000, MilStd- 
810, MIPSt461 


_——— MieStd-2000, Mi-s 
B10, Mik Std-461 


55° to +85 a 
- : . 6° to + 85 | 
8510485 76 
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Total output | 
Number of 
outputs 


‘Mil-Std-810D, 
704D/E 


-28,155,270Vde 


“Mil-Std-704A, Mil-Std- 50t0300W 1to3_ 


aC 28, 155, 270 Vdc 
1275A, Mil-Std-461C = « 


“Mil design, mil parts 150to200W 1,20r3 280 270 Vde_ 


Mil design, non-mil - - 150 to 200W Same as ‘Same as above | a 


o po 490/350 Call Factory 


PRODUCT & LITERATURE SHOWCASE 


Ruggedized DC-DC Converters 
Mil Performance at Non-Mil Prices 


PRODUCT & LITERATURE 
SHOWCASE ADS 


Reach over 48,000 design engineers and engineering 
managers involved exclusively with military and 
aerospace electronic system design, development and 
production every month. 


m@ Up to 200W, Single, Dual, Triple 
m@ MIL STD 810 Environments 
@ MIL STD 704D Wide Input Ranges 
@ Fixed Frequency/Parallelable 
m NAVMAT Derating 
2s EG:sG 

POWER SYSTEMS, INC. 


1330 E. Cypress St., Covina, CA 91724-2198 
TEL (818) 967-9521, FAX (818) 967-3151 


CIRCLE 12 


Send your message to these 100% buy/specify qualified 
decision makers for as low as $990. 


Don’t wait, call Jerry today. 


Military &Aerospa Tel: 603-891-9202 
AG HN carts “a I a 


er Fax: 603-891-0514 


February 1995 Military & Aerospace Electronics S41 


COTS/NDI Power Supplies 
For Full- MIL spec and Ruggedi ized Applications 


EG&G Power Systems’ VME 
power supplies provide high | 
reliability in the most extreme 
environments—for either Full- 
MIL Spec or ruggedized appli- 
cations. The internal design 
may be readily configured to 
meet your COTS and NDI re- 

_ quirements. All of EG&G's S | 

VME power supplie : 

stand-alone f 
tended tem 
Sik / ary mo ar 
NAVY s ipboard qualif ified and 
avai lable with established reli- 
ability components. NAVMAT 
P-4855-1A component derating | 
assures the highest MTBF pos- | ® High MTBF 

_ gible. The high-reliability VME 

power supplies are also avail- w High efficiency | 

able in more economical, indus- Line/Load regulation: 2% 

trial-grade versions using - i NAVMAT P-4855-1A Derating (all outputs) 

non-military components. For im : ae 

complete information applica- m= NAVMATESS _ Ripple/Noise: 80 mV P-P 
__ ble to your specific require- | m Custom outputs available ee 

ments, consult one of our 

engineers in the Business 
_ Development Department. 

= (818) 967-9521 


Si ingle & Multi Itiple Output Model Is—Up to 400W 
Stand-Alone Format 


Standard Input: 115 VAC, 60 Hz, Single Phase 
Typical DC Outputs: +5 VDC and +12 VDC 


® High reliability ® NAVY shipboard qualified 


_ Extended temperature range Full-MIL or industrial-grade 


components 


Overvoltage protection 


m™ Overcurrent protection 


Bs 


‘00 e gs: ner : a. eS = mall “ : -. 
Rede’ gypease _ " BOWER SYSTEMS, INC. _ 


TEL: 818-967-9521 FAX: 818-967-3151 ee 
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olid-state gains ground 


Solid-state storage 
systems are replacing tape 
and hard drive systems 
—especially in space. 


heaper, faster, smaller, lighter. 
These are the criteria that are 
defining the competitive land- 
scape for solid-state storage sys- 
tems in the military and aero- 
space market. While price comparisons 
between solid-state, tape and hard drives 
still tend to favor the latter two, especial- 
ly for large capacity units, solid-state 
devices are rapidly closing the gap. 

In many front-line military and aero- 
space applications, solid-state is the stor- 
age medium of choice for other com- 
pelling reasons. For instance, because 
there are no moving parts, solid-state 
storage systems are inherently more 
rugged than their tape and disk drive 
cousins. And in applications requiring 
high degrees of security where quick 
erasability is a critical factor—such as 
recorders on board reconnaissance air- 
craft—solid-state systems are preferred. 

While reliable market forecasts for 
solid-state storage systems in the mili- 
tary and aerospace market are hard to 
come by, one estimate puts the total 
market at about $350 million a year, 
with the military and aerospace sector 
accounting for about 30 percent. Within 
the military and aerospace sector, an area 
that holds particular promise is space 
applications. 

There is some related data that points 
to healthy growth for solid-state storage 
systems. In-Stat Inc. (Scottsdale, Ariz.) 
forecasts solid growth in the military sec- 
tor for DRAMs and SRAMs and a decline 
in flash EEPROM devices. While not 
exclusively destined for solid-state stor- 
age systems, military DRAM usage is 
projected to more than double from 
$101.9 million in 1994 to $260.6 million 
in 1998, SRAMs will grow more modest- 
ly from $43.4 million in 1994 to $46.1 in 
1998. and the smaller military flash 
EEPROM market will decline from 
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$12.7 million in 1994 to $12.3 million by 
1997 as a result of falling unit price for 
the lower density chips even as demand 
remains stable. 

As cost becomes increasingly impor- 
tant to the DoD, the price per Mbit of 
memory is taking on greater significance 
in the design decision. For all three of the 
common solid-state memory device 
types used in military and aerospace stor- 
age systems—DRAMs, SRAMs, and non- 
volatile flash EEPROMs—price per Mbit 
is dropping rapidly. 

Another factor critical in the success 
of solid-state storage systems is data 
transfer speed. Unlike capacity, which is 


dependent on advances in the devices, 


speed tends to be an architectural, sys- 
tem-level issue, typically solved through 
proprietary data handling and manage- 
ment techniques. Other important issues 
are fault tolerance and forward error cor- 
rection, both of which are widely offered 
by system vendors. 


FRAMs coming into their own 

A new development for solid-state dri- 
ves involve ferroelectric RAM (FRAM), 
which is being looked at as the ultimate in 
non-volatile RAM because it will have the 
speed of SRAM and the density of DRAM. 

Some industry analysts label FRAM as 
the most promising non-volatile memory 
technology, even surpassing flash. The 
FRAM market is expected to grow from 
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$100,000 in 1991 to $4 million in 1996, 
according to a report on the nonvolatile 
memory market from Electronic Trend 
Publications (Saratoga, Calif.). 

Ferroelectric materials are those that 
display a spontaneous electric polariza- 
tion that can be reversed or reoriented by 
application of an electric field. 

Solid-state storage vendors are keep- 
ing a close eye on the burgeoning market 
for space-qualified systems as a dozen or 
so systems are coming up for bid in the 
next year. While the market is expected 
to develop first for custom DRAM-based 
units, many players have plans to offer 
standardized, modular solid-state storage 
systems in the future as the market 
matures. This strategy may open the 
space market up to the more traditional 
rugged off-the-shelf competitors, depend- 
ing on how the market develops. 

One trend that is working to the 
advantage of solid-state systems is 
NASA’s intention of cutting back on the 
number of ground stations it employs. 

There is no question that the future 
of off-the-shelf solid-state storage sys- 
tems utilizing 3D memory cubes 
depends on the success of the early 
implementers, including the space 
recorder vendors. As the recorders catch 
on in space, insiders speculate that it is 
just a matter of time before they are 
designed into air, ground and sea applica- 
tions where appropriate. 
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interface — 
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SOLID-STATE STORAGE 


requirements 


(volts) 


Power 


1,024 Koytes/s PCIXTIAT 


1,024 kbytes/s PC/KT/AT — | M14 Gy. 
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(operating : 
_ temperature C°) 
requirements 


| Recording rate 


_ Environmental 
_ characteristics 


—~EXM-SSD 


60 kbytes/s 
(write); 
650 kbytes/s 
(read) 
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SRAM | ee 

3072 3 FlasWEPROM — ee Bamensabove = 
/SRAM : oo 


40° to +85° Mik -45208 


GO kbytes/s IDE +5 Vde 


(Sustained) 


DESB Flash $1,190 
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DSP boards that plug into 
open-architecture buses are 
displacing proprietary signal- 
processing systems in military 
and aerospace applications. 
The trend will continue as the 
DoD pursues performance- 
driven, rather than spec- 
driven, procurement policies. 


igital signal processors have 
proven invaluable for imple- 
menting complex signal-process- 
ing algorithms in applications 
ranging from simulation and 
training to radar beam forming. 
Increasingly, those DSPs are finding their 
way into such applications on board stan- 
dard computer buses. These buses offer 
economies of scale without performance 
sacrifice. 

Even though VMEbus is the bus of 
choice for most military and aerospace 
applications, vendors cannot ensure suc- 
cess simply by populating VMEbus 
boards with DSPs. They must address 
several issues: 

e Is VMEbus the best choice for a given 
application? What are the possible 
upgrade paths from the 32-bit VMEbus? 

e Are there any technologies derived 
from the low-cost, high-volume personal- 
computer industry that would prove to 
be cost effective yet meet the perfor- 
mance and environmental requirements 
of military customers? 

e Which DSPs best fit the application? 
Should the vendor concentrate on one 
DSP family, thereby focusing its exper- 
tise, or should it attempt to support 


many, thereby achieving sufficient flexi- 
bility to best meet a range of applications? 
e How can vendors best implement high- 
bandwidth I/O and interprocessor com- 
munication on multiprocessor, multi- 
board systems? 

e How can they best provide software- 
development support? Ada and other 
high-level languages lie in the middle of a 
broad spectrum of tools for DSP systems. 
For some applications, hand optimized 
assembly code may be the best choice. 
For others, very high-level visual pro- 
gramming tools might be required to get 
multiprocessor DSP boards and systems 
delivered on time. 


Development vs. target 
According to analyst Will Strauss at 
Forward Concepts (Tempe, Ariz.), DSP- 
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Off-the-shelf 
drives mil/aero 
DSP board business 


based standard-bus systems fall into two 
categories: first, general-purpose boards; 
and second, array processors. The former 
often plug into personal computers and 
serve as development platforms; they 
made up 45.6 percent of the $300 million 
world market in 1993, 10 percent of 
which Strauss attributes to military 
applications. 

Array processors plug into target sys- 
tems and make up the remainder of the 
market—a 54.4 percent share in 1993. 
That share was dominated by boards 
(62.7 percent), notes Strauss, but also 
included boxes (9.9 percent), worksta- 
tions (11.8 percent), and software (15.5 
percent). Strauss attributes 40 percent 
of array-processor sales to military 
applications and 30 percent to medical 
applications. M&AE 
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DIGITAL SIGNAL PROCESSING BOARDS = 


1/0 capabilities: 
A) internal 
-(quantity=1) : | 


floating point? | 
‘W/O rate 


Product name 


(FFT in ms) 


: Fixed or 
Transform 


_ B) Interboard 1/0 


_ (Point-to-point 
_ and aggregate 
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—__ ENAPS 1064 up to 512 
processors 
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7) Quad “C40 provides 200 MFI 
of DSP power and 240 Mbytes/sec of — 


flexible I/O. 
For more information call: 


1-800-635-0200 


MIZAR 


Your Source for Solutions 
2410 Luna Road 


14) 277-4600 (214) 277-4666 FAX 
email: info@ mizarvme.com 
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DIGITAL SIGNAL PROCESSING BOARDS 


B) Interboard 1/0 
(Point-to-point 
and aggregate 
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(quantity=1) 
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The Mizar MZ 7775 Quad ‘C40 DSP Engine is 
based on Texas Instruments’ SMJ320C40 
digital signal processor (DSP) and is designed to 
conform fully with IEEE specifications 1101.2 
and 1156.1. 


The MZ 7775 is a high performance and 
scaleable DSP board for the VMEbus. It is 
ideally suited for many of the most demanding 
military applications including command, 
control, communications and intelligence (C3I) 
as well as many general purpose applications. 


SMJ320C40GFM33 
USA 2C9305A 


of 

ov 
far 
$3 
4 
§< 
3°? 

=o 


ti TEXAS 
INSTRUMENTS 


Mil Spec Quad ’C40 
DSP Engine 


Designed by Texas Instruments Defense 
Systems & Electronics Group, the MZ 7775 can 
have as many as four ‘C40 processors, each with 
as much as two Mbytes of zero wait state static 
random access memory (SRAM). As well, each 
MZ 7775 can be configured with two Mbytes of 
global memory which is accessible by all four 
processors for a total of 10 Mbytes of SRAM per 
board. In the aggregate, the MZ 7775's four 
processors can achieve a peak performance of 
some 160 MFLOPS (million floating point 
operations per second). 


USA 2C9305A 


USA 2C9305A 
_ §MJ320C40GFM33 


a 


4 Flash EEPROM 
5 VMEbus connector 
6 VMEbus controller 


20-Mbytes/second inter-proces 
communications ports per ‘C4! 
processor; one global bus whic 
interfaces to shared memory a: 
a programmable Xilinx 3090 gat 
array for I/O access out of the P2 
connector (The Xilinx gate array 
programmed with VSB as a stand. 
feature.); a VMEbus interface, or 

serial port and one JTAG bounde 
scan test interface. 
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1 SMJ320C40 
2 ’CA0 Private SRAM 
3 Global SRAM 


7 P2 connector 
8 Programmable 32-bit Interface ( Xilinx 3090) 
9. J TAG boundary scan interface 


ey Ys 


Features 

Standard features of the MZ 7775 
include: four 40 MHz SMJ320C40 
digital signal processors; one Mbyte of 
global 32-bit wide SRAM and one 
Mbyte of private 32-bit wide zero wait 
state SRAM for each ‘C40 (for a total 
of 5 Mbytes of SRAM per board); one 
Mbyte of 32-bit wide Flash EEPROM; 
an A32/A24, D32/D16 VMEbus 
master/slave interface; a VSB 
master/slave interface; six 


MV |7 AR ag TEXAS Military Specification 
in association with INSTRUMENTS Octal DSP Engine 
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Features ¢ Up to 18 Mbytes 0: 


° Eight TI SMJ320C40 digital motherboard = 
signal processors in single-slot ° Up to two Mbytes 
e 400 MegaFLOPS 


e 2.2 BOPS (billion operations per 
second 


e Master/slave VMEbus interface 
with VME64 support 


¢ High-density surface mount 
polymer-on-polymer PCB with an 
integral thermal plane 


interface (Xilin: 


¢ JEEE/JTAG 1149. 
controller on-bo. 


TECHNICAL SPECIFICATIONS 


8 Signal 
Processing Feature Summary 


“GPE) ¢ Eight SMJ320C40 mil-spec DSPs 
¢ Up to 18Mbytes of SRAM 
a ies , e Up to two Mbytes of Flash EEPROM 
1/2, 1 or 2 Mbytes e Functionally similar to MZ 7772-8 
Laat e Master/slave VME64 interface 
port e Programmable 32-bit P2 interface 
ae —~. .. Sa Ol Wa (Xilinx 4010) 
SMJ320C4C <= Sunes [ | e IEEE/JTAG 1149.1 boundary scan 
Pesccator ae ee einer 40s a controller on-board 
Number 0 ae e Power: 6.4 A (max.) @ 5 VDC; 64mA 
| | @ +12 VDC (Flash programming only) 
et | e Mil-spec standards Temperature: 


Operational: -55 to +85 °C (+72°C cold 
wall). Non-operational: -55 to +125 °C. 


Header aL a a | e Random Vibration: 0.029°/Hz. 
| e Shock: Operational: 50g. Non- 


? | Comm Ports : 
| (1perSPE) Operational: 100g. 
Ce me e Altitude To 70,000 ft. above sea level. 
1 MByte e | e Conforms fully with IEEE 1101.2 and 
Pop 1156.1 
VYVVVYYY : 
I a Software Options 
ee Vers ; __ Interface e ‘CAO parallel processor assembler/ 
Global Bus — L : 1 Mbyte Dual 4 
Ported VRAM linker package 
oe ee | ae | il | ‘ e ANSI compatible C compiler with 
oe ! parallel processing runtime library 
SN74ACT8990 Oren i Ope ¢ C source level debugger with software 
Gahtrelier nee breakpoints 
Interface | 1 | MBytes | e Support for PC / Sun / HP/UX 

ee oe ea teen te e TI’s pDSP XDS 510 in-circuit 

divine Gee ae, tae that are visible as A32 emulator with JTAG diagnostic 

weil = Peau i (A24) VMEbus slaves support : 

Y e Tartan Ada compiler 
- a ne oe Nees Seanertor e TI Network Operating System (NOS) 
— ii. oS wasn e SPOX operating system support 

The Mizar MZ 7778, which was EEPROM: an A32/A24 D64/D32/D16 Specifications subject to change without notice. 
designed by Texas Instruments, Defense VME master/slave interface with FOR MORE INFORMATION PLEASE CALL 
Systems Electronics Group (DSEG) in _ optional system controller, one Mbyte 1-800-635-0200 
partnership with Mizar, isa single-slot of multi-ported video RAM on the 
6U VMEbus board that delivers 400 global bus; a programmable Xilinx 
MegaFLOPS (million floating point 4010 gate array with access to P2, 
operations per second). By taking VRAM and the global bus; five 
advantage of the ‘C40’s advanced CQFP interconnected 20 Mbytes/sec 
(ceramic quad flat pack) packaging, communications ports between the 
Mizar is able to provide this ‘CA0s (the sixth communications port 
unparalleled logic integration for of each ‘C40 is accessible by the Xilinx 
military and other hazardous 4010); and an on-board IEEE/JTAG 
applications that require conformance —_ boundary scan controller. 
to IEEE 1101.2 and 1156.1. The massive power of its hardware, and 


As standard features, the MZ 7778 has the many software support tools 
eight 40 MHz SMJ320C40 DSPs each provided by Mizar (including Sun and 
with one Mbyte of zero wait state local © HP/UX-based emulators) make the 
SRAM and one Mbyte of global SRAM MZ 7778 an outstanding platform for 
for a total of nine Mbytes of SRAM per DSP applications for years to come. 
board; one Mbyte of 32-bit wide Flash Cac 39 ON READER SERVICE CARD 


Ye, WHEN RADSTONE INVENTED THE OPEN BUS 
fee MILITARY COMPUTER MARKET EIGHT YEARS AGO, 
WE DIDN’T ANTICIPATE ALL OF THE ABOVE. 


IT JUST SEEMS THAT WAY. 


As the military market makes its transitions through procurement 
practices that match today’s economic and mission needs, 
Radstone is ready to help. 


Eight years ago, we pioneered the military open bus 
architecture market with a range of VMEbus boards, chassis, 
and software that revolutionized the way contractors could 
develop and bring their computer systems to market. 

And the way the military could field these systems. All 
with far greater speed, reliability and cost-efficiency 

than was ever possible before. 


Today, that Radstone range has expanded to encompass every 
available level of product — from benign, commercial grade, non-critical 
application product right up through full mission-critical Mil-Spec. 


If computers are part of your system and the military is part of your 
business, doesn’t it make sense to talk to the people who got there 
way ahead of everyone else? And are even further ahead today? 


Sure it does. Call Radstone today. 
EEE nS 


Radstone Technology Corporation 

50 Craig Road, Montvale, NJ 07645-1737 
Call Toll-Free: (800) 368-2738 

Eastern Region: (201) 391-2700 

Central Region: (708) 304-0202 

Western Region: (408) 727-4795 
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Budget cuts and a mandated 
shift to open systems are 
forcing military board 
customers to adapt their 
requirements to the new 
realities. 


ne of the strongest and most 
enduring markets in the mili- 
tary and aerospace electronics 
arena is VME circuit boards, 
which remain at the heart of 
most embedded defense applications. 
The market for off-the-shelf VME boards 
in military applications is expected to 
double over the next five years, from 
$146 million in 1993 to more than $300 
million in 1998, says Dan Baker, a con- 
sultant for market research firm Venture 
Development Corp. (Natick, Mass. 

Despite attempted inroads by other 
board form factors, such as Futurebus+, 
VME remains overwhelmingly popular 
with military systems designers because 
of its utility and large installed base. 
Baker says a recent poll of the VME 
industry revealed that of the entire 1993 
market of $179 million, 82 percent of the 
applications were military. 

“The military does not seem to be 
wedded to old technology,” Baker says. 
“And the military is much more recep- 
tive to SPARC and RISC processors than 
is the general market. The military 
wants the best available, so we expect 
demand for SPARC and PowerPC proces- 
sors on VME to be very strong.” 

Other processors expected to make 
strong showings in military VME applica- 
tions over the next five years include the 
Texas Instruments 320C30 and 320C40, 
as well as the Motorola 68040, Baker says. 
Those processors not expected to do well 
in the military market include the Intel 
Pentium, 80860, and 80960, he says. 
“Intel will do its own thing with 
Multibus II, which doesn’t have the range 
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Changing times 
for VME CPU boards 


of board products as VME.” 

Until recently, government and indus- 
try officials had been optimistic about 
the potential for Futurebus+, a 64- and 
128-bit backplane data bus and board 
form factor, to catch on strongly in the 
military and commercial markets, but so 
far it has failed to pan out. “Futurebus+ is 
dead in the water,” Baker says. “Other 
than Raytheon, which has adopted it as 
the backplane for its SEM-E modules, I 
don’t see any action there. There are no 
big players.” 

Baker says Futurebus+ may occupy a 
niche market through the late 1990s, 
but nothing close to VME. “It will have 
pockets of success, but certainly less 
than a $20 million market in five 
years.” He estimates today’s Futurebus+ 
market at only $4 million. 

Demand for VME boards is flourishing 
as military program managers heed the 
Defense Department’s mandate to stan- 
dardize on open architectures. To satisfy 
the DoD, VME manufacturers provide a 
range of products, from full mil-spec 
boards for the severest environments to 
off-the-shelf boards for benign environ- 
ments. But while VME is the reigning 
military bus architecture, its future 
depends more on defense budgets than on 
the introduction of new products. 

“It’s really a congressional budget 
issue,” said Bart Mallio, division manager 
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of Venture Development, which tracks 
the VMEbus market. “If the money stays 
locked in, it will remain a strong market.” 

Still, VME board makers are confident 
their products will be in demand for some 
time to come. Venture Development’s 
Mallio predicts Futurebus+ is at least five 
years away and its high cost will con- 
tribute to the longevity ot VME. 

At the core of the military VME busi- 
ness is the ruggedized CPU board. And as 
a rule, vendors usually develop the most 
environmentally demanding boards first 
and then follow up with boards for less 
severe or benign environments. 

One issue that tends to confuse users 
is the difference between full mil-spec 
VME CPU boards and the off-the-shelf 
“rugged” boards sold by commercial ven- 
dors. The latter are used in such plat- 
forms as mobile systems that do not need 
to withstand the harshest environments. 

Industry watchers see standard com- 
mercial boards having some chips 
replaced where possible with Mil-Std-883 
parts or other mil-spec components and 
then being dubbed “rugged.” 

VME board manufacturers say the 
user definitely has to be wary of these 
approaches. In some cases, this tech- 
nique can help an engineer if, for ex- 
ample, he or she is trying to achieve 
a higher mean time between failures 
calculation. M&AE 
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FIXED/REMOVABLE MASS STORAGE 


FOR ANY PLATFORM. 


Data Express: Rugged Removability 


Data Express, a family of durable 


removable carriers, houses a 
® hard disk or DAT (Digital 
Audio Tape) device, adding up 
to 36GB plus the many benefits of storage 
removability to your PC or workstation. Data 
Express is available internally; mounting into 
your computer system drive bay, or externally; 
housed in steel enclosures and equipped with a 
fan and power supply. Data Express boasts an 
industry leading 25,000 insertions for long 
lasting removability. Constructed of steel and 
equipped with superior ventilation, Data Express 
provides the peripheral cooling needed when 


using large capacity devices. 


Data Silo: Durable External Housing 
Kingston’s Data Silo is a 
family of stand alone 


external storage enclo- 


sures for half-height or 
full-height 5.25” or 
3.5” SCSI peripherals. Data Silo 


is available in versions to house one, two, four, or 


noe 


erent” 


nine SCSI devices simultaneously providing the 
utmost flexibility for storage expansion, disk 
atray environments, and peripheral integration. 
Each Data Silo is equipped with its own power 
supply and fan and constructed of 100% steel, 
making Data Silo the most durable external 


storage enclosure available today. 


Storage Versatility 


Kingston’s Data Silo four and 


nine bay units provide ideal 
_ drive stacking features for 
use in disk array environ- 
ments. Data Silo also houses Kingston’s Data 
Express products, which provide all the benefits 
of storage removability including data security 


and portability. 


Industry-Leading, Five-Year Warranty 
Every Data Express and Data Silo 
ge >, comes equipped with a 

é x comprehensive five year 
warranty and free technical 
support. Designed specifi- 
cally for PC and workstation users, Data Express 
and Data Silo provide unsurpassed storage 


flexibility and quality. 


Every Product 100% Tested 
Kingston guarantees the highest 
quality available by testing 


every product prior to 


shipping. 


‘uorswsoduory KSojouqoay, uopsSury fo yaruaprs pasagstSoa v st KSopougaay, uosssury ‘ssapjog aarsadsay arog) fo aav SyAVUAPPAT, pasatstday Puy syamuapoAT, 1]Y ‘uotswsoduoy MSopougzay, uomssury C661O 


Information At Your Fingertips 

To get the facts on Data Express and Data Silo 
from the Information Super Highway, dial in to 
WWW Home Page at: 

http:/ /www.spectrum-t.com 

For immediate assistance, contact Spectrum 


Trading’s Workstation Products group at: 


csoo) 655-4010 


SPECTRUM 
TRADING 
A.R.P. for GSA#GSOOK94AGS6349 


Ematl: sales@spectrum-t.com © (408) 655-4019 FAX 
FEATURING 


Kingston 


TECHNO! 
THE INSIDE NAME IN UPGRADES 
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VME CPU BOARDS 
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Who but the leader in COTS Mil-Spec and rugged 
VME could bring you the advantages of the 
PowerPC? Only Radstone. Our new Mil PowerPC/ 
VME processor boards represent the most significant 
advance in military computing since Radstone 
launched Mil VME over eight years ago. 


This family of PowerPC processors is targeted 
specifically for embedded military real-time pro- 
cessing and workstation applications which require 
high performance RISC processing, 64 bit VME, 
Ethernet, SCSI, serial I/O, VSB and more. 


Designed to meet the military's most demanding 
performance, reliability and cost needs — and the 
directive for COTS/NDI product — this new family 
of boards is offered in five fully software-compatible 
environmental grades from benign commercial to 
full Mil-Spec. And it’s fully compatible with the 
world’s most complete, field proven range of VME 
processor, memory, graphics, communications and 
signal processing boards and systems for the military. 


No matter how severe the environment, Radstone 
Mil VME can ensure your program’s success. 
Call us today. 


Radstone Technology Corporation 

50 Craig Road, Montvale, NJ 07645-1709 
Call Toll-Free: (800) 368-2738 

Eastern Region: (201) 391-2700 

Central Region: (708) 304-0202 

Western Region: (408) 727-4795 

CIRCLE 16 ON READER SERVICE CARD 


Radstone Lets You Take a 


Quantum Leap in Off-the-Shelf 
Computing Power for the Military: 


The PowerPC/VME. 


NOW YOU CAN GET THE PROCESSING POWER AND 
SOFTWARE SUPPORT OF THE NEXT GENERATION RISC 
PROCESSOR — THE POWERPC — TO MEET MILITARY 
REQUIREMENTS FROM BENIGN/OFFICE ENVIRONMENTS 
TO THE MOST SEVERE CONDUCTION-COOLED, 
MISSION-CRITICAL TACTICAL NEEDS. OFF-THE-SHELF! 
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In MPU 


. In MPU 
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_VME CPU BOARD 


seed (a8) 


@O 
= 


80486 SX,DX, 
| 0X20, 


1 keyboard, 1 mouse, 
serial, 1 parallel, 1 SV 
IDE and floppy 

Same as above 
~ Same as above & : 


2 serial, 1 keyboard, 
parallel, 1 SVGA 
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PRODUCT & LITERATURE SHOWCASE VME CPU BOARDS 


C&R Systems, an engineering 
designer and manufacturer of electronic 
i and card cages 


] The enclosures vary in size 
from 19” rackmounts to 
ATRs to table top and 
includes all cooling, 
wiring, power, mother- 
board, and 1/0). Enclosures 
and card cages are 
designed for VME, MBI, 
MBII, VXI, and PC bus 
structures. Customers may choose from COTS and 
hundreds of commercial and industrial and military 
designed enclosures as well as commercial card 
cages. C & R can also design peculiar enclosures 
and card cages to satisfy customer requirements. 
1SO-9000 requirements are being implemented and 
currently approved to MIL-I-45208A. 


C & R Systems 
21 Standen Dr., Hamilton, OH 45015 
Phone (513) 860-1544 FAX (513) 860-1556 


CIRCLE 17 


New 68060 Based VME 
Single Board Computer 


The CPU-64 is a new VME single board computer opti- 
mized for performance. Incorporating the latest 68060 
microprocessor, the CPU-64 delivers 2-3 times higher 
performance over previous models while maintaining 
application code compatibility. Now, you can protect 
your software investment while moving to a higher per- 
formance platform. It also includes up to 32 Mbytes 
shared DRAM, VME64, a DMA controller, SCSI-II, and 
Ethernet, all in a compact 6U VME form factor. 


For more information about the CPU-64 contact: 


FORCE COMPUTERS Inc. 
2001 Logic Drive, San Jose, CA 95124 
Phone: 800-FORCE-99 (800-367-2399) 
FAX: (408) 371-3382 


CIRCLE 20 


Vista Controls supplies COTS high per- 
formance VME board-level and systems 
solutions that 
have been 
implemented 
in Fire Control, 
Stabilization, 
Weapons 
Computers, 
systems 
Ballistic 
Computers, 
Weapon 
Autoloaders 
and Robotic Mechanisms. This full color 
brochure illustrates Vistas SCOREseries 
of mil-spec and rugged products, from 
the SCOREstab, a two axis stabilization 
RISC-based single board computer, to 
the Quad 1553 and Mil Std FDDI. Call 
(805) 257-4430 for your free copy. 


CIRCLE 18 


CPU-5V Offers Highest 
SPARC VME Bandwidth 


The SPARC CPU-5V, a new 110 Mhz microSPARC-I| 
CPU offers the maximum VME64 bandwidth for demand- 
ing embedded applications. It incorporates FORCE’s lat- 
est ASIC, the FGA-5000, providing a direct Sbus to 
VME64 interface with transfer rates over 40 MBytes/sec- 
ond. The SPARC CPU-5V combines 100% SPARCstation 
5 compatibility with the latest VME64 technology in a 
compact 6U form factor. Over 9,500 off-the-shelf 
SPARCware applications are available. 


For more information about the SPARC CPU-5V contact: 


FORCE COMPUTERS Inc. 
2001 Logic Drive, San Jose, CA 95124 
Phone: 800-FORCE-99 (800-367-2399) 
FAX: (408) 371-3382 


CIRCLE 19 


Need Help Designing Your Multivendor VXI System? 
Use VXIplug&play Integrator! 


V XIplug&play Integrator is an interactive configuration 
tool that helps users learn about VXI technology 
and build multivendor VXIbus-based instrumentation 
systems. A multimedia Windows-based application, 
VXIplug&play Integrator simplifies integration of VXI- 
based systems by ensuring selection of compatible 
application software, operating systems, computing 
platforms, and instruments. Distributed on CD-ROM 
free of charge, this new tool is a comprehensive source 
of information on the VXIbus. 


‘einstrume 


INSTRUMENTS 


The Software ts the Instrument® 


6504 Bridge Point Parkway Austin, TX 78730-5039 
Tel: (512) 794-0100 ¢ Fax: (512) 794-8411 
E-mail: info@natinst.com 
© Copyright 1995 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 


CIRCLE 21 


PRODUCT & LITERATURE SHOWCASE MIL-SPEC & FAST SRAMS 


AUS TIN 


Austin Semiconductor, Inc., a leading 
supplier of high reliability memory products 
and custom semiconductors provides the 
system designer with a full complement of 
Hi-Rel products processed to class S, B and 
custom flows. New Mil and Hi-Rel products 
for 1995 include: 


4 Meg SRAM 3.3y, 5v 20/25/35ns in 32 & 36 
pin pkg’s (LCC, FPAK, SOJ, DIP) 

16 Meg DRAM 3.3v, 5v X4, X8, X16 in all pkg's 
Fast 256K and 1M SRAMS (12ns and 15ns) 


Appl. Specific Mem. pkg’d in ceramic to 
comm. footprints (i.e. Pentium Sync SRAMS, 
2MEG, VRAMS, etc. . .) 


SCSI interfaces and Motor drivers 


Call 512-339-1188 for a Selector Guide or 
for more specific product information. 


February 1995 


oe 


CNC 


QUALITY SYSTEM 


Se 


ms 


ASCERT INTL. 
CERTIFICATE NO. E-0236 


8701 Cross Park Dr. - Austin, Texas 78754 
FAX (512) 835-8358 + (512) 339-1188 


Subsidiary of PMC, Inc. 


CIRCLE 24 
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Fast SRAMs keep pace 


with military applications 


Vendors of high-speed SRAMs 
will be aiming innovative 
commercial SRAM technolo- 
gies at military targets. 


s vendors of military static 
RAMs are engaged in a slow 
and steady march toward 
access times of below 10 ns 
and densities of 4 Mbits, their 
customers are lagging behind the tech- 
nology curve. But even though the mili- 
tary will eventually transition to the 
speedier devices, designers are expected 
to employ classic SRAM architectures for 
some time to come. Unlike their com- 
mercial brethren, the military eschews 
the bells and whistles available on the 
processor-specific SRAMs used in com- 
mercial workstations and high-perfor- 
mance personal computers. 

Nevertheless, military SRAM vendors 
and customers alike must track innova- 
tive commercial offerings as they moni- 
tor possible military and aerospace appli- 
cations for today’s commercial devices. 
That’s not hard to do for most military 
SRAM vendors because the majority of 
their sales go to commercial markets. 

For their part, military customers 
must prepare to adopt new technologies 
for two reasons: supplies of traditional 
configurations are dwindling, and they 
will face increasing pressure to adopt 
economical derivatives of high-volume 
commercial product lines. 

Overall, the military SRAM market 
falls below the radar of most market 
researchers. However, an analyst at 
Dataquest (San Jose, Calif.) places 1994 
military SRAM sales at $150 million, or 
less than 4 percent of the total worldwide 
market. Commercial product enjoys a 
$4.1 billion worldwide market. 

Consequently, many vendors have 
stopped building military SRAMs, leav- 
ing the market to a handful of compa- 
nies. The firms that are left strive to keep 
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producing established product lines 
while adapting state-of-the-art commer- 
cial devices to military performance 
requirements in anticipation of demand 
for such parts. 

But, the business is brutal. Three 
years ago, as prices plummeted, a num- 
ber of military dynamic and static RAM 
makers exited the market. Today, the 
pros-pects for mil-spec DRAM and 
SRAM vendors are not much better. 
Detense budget cuts and fewer new plat- 
forms translate into a flat or slow growth 
market for memory makers through the 
end of the decade. 

To stay afloat in the sluggish defense 
market, DRAM and SRAM manufactur- 
ers need a niche. One such promising 
niche that some vendors are counting on 
in the near term is the radiation-hard- 
ened memory market. That is, as long as 
commercial and military satellites keep 
taking to the sky. 

Memory consumption in the North 
American military and aerospace market 
this year totals about $271 million, 
including DRAMs, SRAMs, EPROMs, 
ROMs/PROMs, EEPROMs, and Flash, 
and other FIFOs, according to Dataquest 
Inc. The DRAM market accounts for 
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about $38 million, or about 7 percent, 
while SRAMs represent $109 million, or 
about 25 percent. By 1997, the DRAMs 
market will increase to about $42 mil- 
lion and SRAMs will rise to $122 mil- 
lion, Dataquest says. 

Within the SRAM market, manufac- 
turers are gearing up for 1-Mbit chip pro- 
duction. In 1993, about 36 percent of the 
SRAM market in the military was for 64- 
kbit parts, 44 percent for 256-kbit parts 
and 20 percent for 1-Mbit parts. In 1997, 
however, these numbers will change dra- 
matically, as the 1-Mbit parts proliferate 
into programs and the 4-Mbit parts 
become standard. Three years from now, 
only 12 percent of the market will be 
devoted to 64-kbit parts, 20 percent to 
256-kbit parts, while 68 percent will be 
for 1-Mbit parts, Dataquest forecasts. 

Beside the new parts, there are still 
some issues vendors must address for 
military customers, including data 
retention, lower power, speed, die size, 
and packaging. Even though the mili- 
tary wants more bang for its buck, it 
is constrained by the additional cost 
associated with putting higher-perfor- 
mance, lower-power memory into 


smaller packages. M&AE 
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_MIL-SPEC AND FAST SRAMs (7ONs AND Faster) 


Packages 
_ (DIP, LCC, etc.) — 
Synchronous 
(yes/no) 
Comments 
(descriptions, 
options, — 


special 
_ features) 


(CMOS, 
‘BICMOS, etc.) 
Price oa 


‘Access times 
- Availability 


— Technology — 


CDIP, LCC, FP, 500TYP- std- 0495 <50pcs.@ 3.3 L compatible 
SOJ 1000ABS max © = —h OD ti*‘éeT power & ground : 


MT5LC512K8 4096k 512kx8 20, 25, 35,45, CMOS  CDIP,LCC,FP, No SO0TYP- Mil-Std- 0395 <50pcs.@ — 3.3V, 5V TTL compatible 
© 8 _ so. 1000ABS max 883 ~$1,000 center power & ground — 


MTSLCIM4 © 4096k_-« 1Mx4_~ 20, 25 35, 45, CMOS  CDIP,LCC,FP, No SOOTYP-  —-Mil-Std- «495 <50pcs.@  3.3V,5V TTL compatible 
a  & su. TOOGRES max 88S ~$1,000 center power & ground 


8 4096k 512kx8— 00, 25, 36, 45, CMOS  CDIP,LCC.FP, No 8001IYP, §§§#§=MiStac 0195 <S0pes @ ~ 5V Conventional 32-pin, 
— a so). 1000ABS max 883 ~~ ~$1,000 ———s corner power foreaseof 
|. -_ upgrade from 1M & 36-pin © 
center power : 


1024 k ae -15,20,25,35, CMOS — CDIP,LCC,FP, No SOOTYP- MilStd- Now <80 pes. a. Dual chip enable 
: 45,55,70 sl 1000ABS max 883 465 


1024 k 128kx8 eee CMOS | CDIP, LCC, FP, No 5OQ0TYP- Mil-Std- Now <50pcs.@ — Singlechip enable _ 
45,55, 70 SOL 1000ABS max 883 ~$106. 50 


Meco 1024 k 256kx4 15,20, 25,35, CMOS  CDIP,LCC,FP, No 5OQTYP-  MikStd- Now <50pc..@ — 
: 45,55, 70 a 2 1000ABS max 883 $106.50 


c Mm 5C100 a ce : | . ab oe 05, 35. _ cpip. Lec Fe SOOTY. Mist Now <50pcs. @ — 
45 55 7 | sol. 1000ABS max aoe 


“45, 20.25.35, CMOS _ DIP.LCC,FP 5- $6335 
6... @ 100 . 
64k = BkKx8 - 12, 15 BICMOS _ DIP,LCC No 853 + +~#~#=#§5962- ~~ Now 42 = $60 oo 
a -. ee I 
64 k eee 20, 26, 35, 48 oMoSs. DIPco me ——“( tsss=( iC ( Nw eS 
_ . en. 


cmos 


F MKx3. 32M a SLCC, $0J,806 No 1.3960 max Now — Byte addressable 
oP 512K 6MKX3 BM 512kx16 25-45 CMOS _—SLCC,S0J,S0G No 1980max — (Now — Byte addressable 
DPSS12MBMK «4M © -512kxB 25-45 CMOS-«—« SLCC, SOJ,S0G No 990max — Now —  —_Byte addressable 
DPS2MX32MKV3 64M. 2Mx32. 25-45 CMOS ~—_66-pin PGA No 4440 max Oe . Byte addressable 
DPSS12X32MKV3 16M 512kx32 25-45 CMOS + G6-pinPGA © No 3960maxx = — HH Byte addressable 
BM 128KxB 17-45 ‘106 S16, SO, No 1O0mx = OCB LC 


512kx8 


— AMbit ~ DIP, CSOJ, 
ae _ Flatpack, TSOP 


EDIG8128CS Mbit 128kx8 20-55 CMOS _DIP,CSOJ,Zp No 1W 5962. Now — 
 . Haipack (0G —“ we oC | 


ED 8C32128C i: Mbit 128 Kx32 20-55 | OMos . oe pin Poa, Nw ee ete ccorcecatc 
ie 286 kx4 (20-55 © CMOS_~—CDIP,LEC,CSOJ No 1W = 8962, Now — Common 0 


‘EDIBMB2256C Mbit 256kx32 25-85 CMOS 60-pinDIP. «= No 1W 0 NW — S 


OVE ur TTR Gg ont epee Aa eat eM toa ut ee ON lo a a OR AT SOTERTeDLc to oonc eae nrms an OMS UALNOomcrsoscAUonIRis eee ess Mee Rau cea ne a agers mee 
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MIL-SPEC AND FAST SRAMs (7ONs AND FASTER) 


@ 
oo 
o 
oo 
ae 
= 


(descriptions, 


Density (bits) 
Organization 
Access times 
BICMOS, etc.) 
and/or QML 
Comments 
options,  . 
eatures) 


(ns) | 
Technology 


(CMOS, 
Packages 
(mW) 
Mil-specs 


(bits) — 


Price (quantity) : 


dissipation 
‘Special —is 


Availability 


_Powe:..._—sasizsi# 


: Synchronous 
(yes/no) 


@ 
ce 
o : 
= 


‘HS-65758RH 256k 32kx8 35 ~~ CMOS Rad _ DIP, Flatpack, ) Space 26 — $2,400(100) LET >90 
Had sUl = LCC. ll ClassS& weeks © 
ClassB ARO 


‘HS-65647RH 64k =8kx8 —50  CMOSRad DIP,Flatpack No 473 Class 26 wks. $1,400 LET>250 
Hard SOS le a S&B. ARO  . 
‘HS-65643RH 64k © 64kx1 50. «S—s—(its*=*«M MS Rad DIP, Flatpack © No. ‘193 Class 26 wks. $1,400 LET >250 

_ -  ~—™—s™sSOei 0s : - S66 ARO | 


eee ee ee oe RICMOSIV 36-p -pin in Flatpack <50 Mw per MHz QML or 7 | i 
oo : 64k x 4, or 28-pin Flatpack, 883 dose 1 Meg Rad SLU <1E-- 
256k x 1 28-pin DI P : Class S 10 Upsets/Per bit day : 


HN6856 ss 256k «= 32kx8,or 15 RICMOSIV 36-pin Flatpack No <20MwperMHz QML Now Call Radiation insensitive Total 
 -. 64k x 4, or SO! ‘95/883 : dose 1 Meg Rad SEU <1E- 
256k x 1 Class § _ 11 Upsets/Per bit day 


-HX6828.«=——(s«s1Meg”=«s«128kx8 = 15 RICMOSIV 40-pin Flatpack No Call Cal Call =~ Cal Radiation insensitive Total 
oo. SO| dose 1 Mec bays SEU 
11 Upsets/| 


IDT 71024 128kx8 15(mil&com) CMOS _ Cerdip, LCC 990 mW active, | $115/ 
. , . : 2 82 mW standby 1,000 pes. 

IDT 71028 AM 256kx4 — 15(mil&com) CMOS Sidebraze, DIP, No 960mWactive, 883B Now  $115/100 oe 

a | Gti IW standby 
IDT71V256 = 256k_~—«-32kx8 ~—‘'15 (com) CMOS Plastic DIP, SOJ, No 264mWactive, — Now sor 00m. - Full3.3V SRAM _ 
 . SOP... — 1.65 mW standby 


IDT71256 256k +=32kx8 —-25(mil),20. CMOS Cerdip,LCC, No 825mWactive, 883B/ Now 30/1 009s _ 
a (com) Cerpack aig mW standby DESC 


IDI7164 = Ak CB kx 20(mil),15 = BICMOS  Cerdip, LCC, No 990 mWactive, Now $29/1,000pcs. _ 
| (com) i Cerpack 110 mW standby  . 


IDT6116 = 16k. = 2kx8 —-20(mil), 15. ~~ BICMOS _Cerdip, LCC, No 825 mWactive. Now  $24/1,000pcs. — 
|. (com) _ Cerpack _ 99 mW standby 

IDT7188 = 64k = 16kx4 = 20 (mil), 15 BICMOS _Cerdip, Cerpack No 880 mWactive, Now  $29/1,000pcs. — 

| (com) . 137 mW standby oo 
IDT7198 = 64k = 16kx4~—-20(mil) CMOS Cerdip, LCC No 880 mW active, Now  $29/1,000pcs. Additional Chip Select and 
_. i 137 mW standby a Output Enable 


Power down mode 


45,55,70  _ HMOSII 


IK) 


18-pin DIP 600 (typical) Mil-Std- $6.10 (1K 
M2i48H 4k 1kx4 = 55,70 = HMOSIIL = 18-pinDIP_ = No_ 600 (typical) aie Now  $8.42(1K) Power down mode 


Mil-Std- Now $1933@100 — ~~ 
— . peranie DGG 883 for25nsP-DIP  . 
L7ci174. «4k = BKB —-35, 25, 20,15, CMOS —_DIP,SOJ, No 300mW@35ns_ Mil-Std- Now $4.32@ 100 Cache tag 
.. . 12 ee _ CeramiclLCC es | 883 forsnsPDe 
170199 = 256k. =: B32Kx8 35, 25, 20,15 CMOS ‘DIP, SOJ,_ No 350mW@25ns_ Mil-Std- Now ~ eee | o a 


L7C197 256k 256kx1 35,25,20,15 CMOS DIP, SOu, le No 165mW@25ns Mil-Std- Now us 53.@ 100 o . 
CeramictCG = 883 . ae ns P-DIP 


L7C108/109 1Meg 128kx8 25,20,17,15 CMOS DIP,SO). ~——-No. 550mW@25ns. 
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MIL-SPEC AND FAST SRAMs (7Ons anp Faster) 


Comments 
_ (descriptions, 
options, 


Access times 
(DIP, LCC, etc.) 
Synchronous 
(yes/no) 

- Power 
dissipation 

(mW) | 
Mil-specs — 2 

— and/orQML 
Availability i 


Organization — 
(ns) 


(bits) 


(CMOS, 
BICMOS, etc.) 


pe 
=. 
4 
— 
ee 
— 
3 
Oo 
=. 


Density (bits) 
- Technology 
_ Packages 


a 


1M. Bulk 40FP.—=Ss—=(<‘«‘«‘“N CR WMH 
.. 2 active, <10 mW 
a standby — 


1, 256K-30ns Bulk 36 FP,40FP, No <30mW/MHz OML-O&V Now — — 
> GM0Son selcc ee rrr—r—.C—UCOC‘COiS’yC:iCiC;i‘CrsCtisCisCNOCiszsCsCNC# 
: a standby _ 


1N Bat sed ate 


255K-40ns — 256kx1, 255K-40ns Bulk 36 FP, 40 FP, No <30mW/MHz OQML-Q&V Now — ee 

|. a : , 32.00 active,<10mW  . 
 . _ EPI . standby | . 

gook- 000s — 256kx1, 256 K-60 ns Bul k _ O6FP, 40 FP, No <30mW/MHz QML-Q&V $$.‘Now — —_— 

. e2ekxc...... GMOSoen 32.00 active <10W si‘ (s;wsiCisCiwséCiw*zC oo . 

oo | EPI Standby ( swt : 


ee 64kx1, 64K ~~ Bulk. ~—=so36FP,32LCC ~=—No <SOmW/MHz «= QML-O8V. = Now — = 
oe Bs tt—i“i‘COéCO™COO§MOSck active, <10 mW  . 
| standby 


v Contact Avail. in VGG=3V and 


DIP, LCC,CQPJ No fa 
MatraMHS —_radiation-tolerant ver. — 


DPRmas- 1kx8- 


-MM67130/140 : 
—  . jevsiave 


-Mil-Std 
.. . |. SMe stcoom~—C 
MM67132/142 DPRmas- 2kx8 35-90 CMOS _ DIP,LCC,COPJ No n/a =—sMM-Std-883D, Now Contact. Same as above 
a 8 SMO SCR MM 
67024 «=DPR~=Ss«4kx16. «45-55 += «CMOS ___DIP,LCC,COPJ, No n/a =—_—CMiil-Std-883D, Now Contact -—- Sameasabove 
es — Pek a = lhl S.t”:~*~*~*~C~C;:;:«;é 
‘MM67025 ~—ODPR Bkxi6 45-55 CMOS DIP LCC. COP), No wa. Mil-Std-883D, Call Contact. © Sameasabove 
oo | PGA | scc9000 MHS MatraMHS = 
‘MM67202 ~—_—=FiFo 4kxo 30-120 = GM0S_—Cosé@DIP, LCC No n/a ~—~——s«OMiStd-883D, = Now Contact © Sameasabove 
Co i... = | ser tec. ...s 
Meron = se:siC«i = 80-80~S*—é‘é«MOSS;~=C*‘é#OUDIP, LCE No n/a ~~ MikStd-883D, «Now Contact + Same as above 
. . | _  sMpsccs00 =: MattaMHS ss—‘(isCS 
‘MIM67204 FiFo 4kx9 30 - 120 CMOS DIP, LCC No n/a ___ Mil-Std-883D, : Now Contact ‘Same as above 
- . | _ = = smo sccoe—— (sw te ti“‘C“‘C;®SCO#®CN 


‘Mwe7205 «=o «= Bkx9) = 30-60 ~=—s—<“<«té« MS ~S=CO*é«éiP, LC No wa MilStd-883D, Now Contact 
— |. a SMD,SCC-9000  —- Matra MHS- 


Same as above 


“LOC Pkg = 32L 450x550 


41024 128kx8 20, 25,35,45,55 CMOS —_DIP,LCC_— 908 mW max 5962-89598 


PDM41256 «= «256k = 32 Kx8- 15, 025, CMOS «CIP, LEC No 880mWmax — 3962-88552, Now Call  _ LCC Pkg = 321 450x550 


PDM41096 © 4Meg -«S12kx8 20,25,35,45,55 CMOS FP, DIP_ No 1155mWmax MilStd-883 0494 Cal === — 
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Even though demand for 
mil-spec discrete components 
is on the wane, suppliers 
willing to persevere are 
finding opportunities. 


efense cuts over the last few 
years have trickled down to 
every segment of the military 
electronics market, including 
discrete components such as 
mil-spec resistors and capacitors. 

But one company’s loss is another’s 
gain. The shrinking base of companies 
that still manufacture mil-spec discrete 
components are finding their military 
business is holding steady and in some 
cases increasing. 

Overall, however, the market is 
shrinking. According to the Electronics 
Industry Association (EIA; Washington, 
D.C.), U.S. factory sales of mil-spec 
resistors have been on a steady decline 
since 1991 when they accounted for 
10 percent of resistors sold. In 1991, the 
total sales were $721.4 million with 
military sales at $72.14 million. Since 
that time, however, total resistor sales 
have dropped to $716.9 million, with 
the military portion falling to 
$64.5 million. 

Capacitors, on the other hand, have 
had steadily increasing sales in the last 
few years. In 1991, total U.S. factory 
sales of capacitors totaled $1.393 billion. 
By 1993, sales had risen to $1.731 bil- 
lion. In 1991, the only year for which 
the EIA has numbers for the military 
portion of the capacitor market, mil- 
spec capacitors made up $95.741 mil- 
lion, or nearly 9 percent. 

While the EIA has reported a decline 
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in resistor sales over the last few years, 
the experience of the companies in the 
market has been inconsistent. Some 
companies have seen the same decrease 
the EIA identified, yet others are experi- 
encing growth. 

However, most companies are watch- 
ing the future with caution, in light of 
Defense Secretary William Perry’s June 
29, 1994, directive for the military to use 
commercial parts. Some have expressed 
concern over the possibility that pur- 
chasing people may start buying com- 
mercial products that do not have the 
same degree of reliability that is charac- 
teristic of mil-spec parts attached. 

Other companies feel the directive 
will help their business, since the direc- 
tive to buy commercial product will 
help fill the void created in the military 
market by defense cuts. 

While some companies hope the 
commercial sales will make up for their 
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military losses, others hope to find a 
niche in highly advanced and special- 
ized military product lines. 


Specialization gains ground 

The news isn’t all bad in the military 
resistor market, however. Several com- 
panies are gaining ground in the areas of 
specialization and customization. 

The Defense Electronics Supply 
Center (DESC), which is responsible for 
military specifications, appears to be 
changing its function in light of the 
William Perry memo. 

A major change that will simplify the 
lives of components manufacturers and 
possibly help reduce costs is DESC’s new 
directive to base specs on performance. 

Most military manufacturers agree 
such change will have a positive impact 
on their market. Still, many remain cau- 
tious about the growth prospects in the 
military market. M&AE 
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expected to fuel 
Ada compiler market 


The Ada market is strong, 
but the release of Ada 9X 
will reinforce Ada vendors’ 
commitment to the 
marketplace. 


hoosing a compiler for embed- 
ded systems today is a bit like 
picking a light bulb. The selec- 
tion is wide, but it is hard to tell 
one from another. Although 
compiler manufacturers might argue 
with the analogy, it is fair to say that 
the technology is mature. While ven- 
dors are tweaking their compilers for 
performance improvements, the next 
major technological breakthrough will 
be moving to Ada 9X (likely to be 
known as Ada 95) from Ada 83. 

The International Standards 
Organization (ISO) in November 1994 
officially approved the changes, which 
had been referred to as Ada 9X, and the 
official description of the revised lan- 
guage is expected to be published in 
ISO/IEC 8652 in early 1995. 

At the end of 1994, several players in 
the Ada market were working toward 
releasing compilers that incorporate 9X. 
Tartan Inc. in Monroeville, Pa., was 
among the first to market with a prod- 
uct that supports features of Ada 9X 
with its cross compilation development 
tools targeted to Mil-Std-1750A. 

Lee Ehrlichman, one of three tempo- 
rary managers of the Ada Software 
Alliance before it became the newly- 
formed Ada Resource Association said,’ 
believe 9X is a leap forward for the com- 


Ada 9X 


munity. It has object-oriented program 
capabilities, it corrects mistakes from 
Ada 83, and adds enhancements that 
user communities have been asking for.” 

The worldwide Ada market for com- 
pilers and tools is $200 million, of which 
a majority is still military, said Ralph 
Crafts, editor and publisher of Ada 
Strategies in Harper’s Ferry, W.Va. 
Include applications and contracts, and 


the worldwide market is 20-fold larger, 
or $4 billion, and is increasing at a rate of 
10 percent to 15 percent per year. 

There are still some questions as to 
how the government will switch Ada 
9X into long term projects that are still 
in the design stage. For example, pro- 
gram managers for the 20-year F-22 pro- 
gram will face the decision of switching 
to 9X compilers. Industry analysts spec- 
ulate that most program managers will 
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want to stick to Ada 83 compilers due 
to their reliability and maturity, 
although with newer projects, the 
revised language will likely be chosen so 
developers can take advantage of the 
revision’s new features. 

“There’s a major change in attitude in 
the Ada world that will have payoffs for 
defense communities, because commer- 
cial use will help fund new break- 
throughs that the DoD doesn’t have 
funds for,” Crafts said. 

Compiler vendors, claiming it’s no 
longer enough to simply to optimize 
code, are also looking at development 
environments. Tools, such as debuggers, 
editors, linkers, and loaders, are taking 
the lead in helping engineers manage 
their part of software development, espe- 
cially on large systems like the F-22 
Advanced Tactical Fighter, the Boeing 
777, and the Eurofighter. Compiler ven- 
dors are also working on compilers for 
parallel architectures and multiprocessor 
architectures. 


Getting closer to standard toolsets 
Compiler vendors are keeping a close 
eye on a few emerging standards for 
compilation tools. One such standard is 
the Ada Semantic Interface Specification 
(ASIS), that provides a programmatic 
interface into the Ada library from any 
other kind of tool. An initial ASIS speci- 
fication was developed by TeleSoft with 
funding from the Software Technology 
for Adaptable Reliable Systems (STARS) 
program. : 

ASIS will enable CASE tool vendors 
to integrate their CASE tools tightly 
with Ada compilation systems. The 
integration targets traceability and 
reverse engineering. M&.AE 
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_ADA COMPILERS FOR EMBEDDED SYSTEMS 
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ADA COMPILERS FOR EMBEDDED SYSTEMS 
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input devices: 


Going beyond rugged 


Keyboards still reign, 

but a number of alternative 
input technologies are 
being adapted for military 
applications. 


Ithough the Department of 
Defense is adopting a commer- 
cial off-the-shelf (COTS) policy 
for many of its electronics sys- 
tems, the human-machine 
interface usually requires some cus- 
tomization and ruggedization to fit the 
application. Indeed, the military’s 
demand for input devices nins the gamut 
from fully ruggedized, customized, radia- 
tion-hardened, chemical-warfare resistive 
devices to COTS devices used for admin- 
istrative functions. 

While militarized input devices range 
from keyboards to mice to pen-based and 
touch-screen systems, the cornerstone of 
an input system remains the keyboard. 

According to industry insiders, the 
DoD’s demand for keyboards has been 
growing modestly, and is projected to 
post about 8 percent growth per year 
through the middle of the decade. Much 
of the growth will come from the retrofit 
and upgrade market. Other non-keyboard 
input devices, such as touch screens, are 
seeing stronger growth, according to 
industry sources. 


From full-custom to almost-COTS 

There are no standardized military 
keyboards. Of course, specifications do 
exist for such things as environmental 
compliance, but there is nothing that 
tells manufacturers how many keys 
should be on a board, or how the equip- 
ment should operate. 

Even so, there is a tendency to move 
toward COTS equipment wherever pos- 
sible to cut costs. 

Even with the move to COTS, military 
keyboard manufacturers face three chal- 


lenges in designing their boards. First, the 
necessary backlighting of the keys and the 
display cannot interfere with night-vision 
goggles worn in the field by a soldier or a 
pilot. For keyboards and panels for the 
aerospace industry, backlighting is critical. 
Most cockpits are outfitted with a specific 
light source which is generally a LED or 
an incandescent lamp. Second, vendors 
must be able to meet strict environmental 
specifications, including nuclear/biologi- 
cal/chemical (NBC) requirements and the 
NBC decontamination process. And third, 
all keyboards must have a positive tactile 
feel—the user must be able to feel the 
snap of the key when it is depressed. 


Touch screens gaining ground 

Keyboards are being challenged by 
touch screens in both the commercial 
world and in defense. 

Touch-screen technology is separated 
into five classes: resistive, capacitive, sur- 
face acoustic wave, infrared (IR), and 
remote-force sensing. Resistive screens 
are comprised of a piece of glass with a 
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light coating on top of it, basically a two- 
piece screen. When the screen is touched, 
both layers meet, and the computer reads 
where the contact was made. The draw- 
back to resistive technology is that with 
two screens over the monitor, the resolu- 
tion can be poor. Also, the monitors are 
easily damaged. 

Capacitive screens are triggered by the 
objects touching them. Infrared technolo- 
gy uses a grid of IR light beams to detect 
a touch. The grid of light is broken by a 
pen or finger, and the coordinates of the 


broken beam are calculated to locate 
where the touch was made. Although IR 
is the most durable technology available, 
“false touches” are a problem because 
the beam is broken at a point above the 
target on the screen, and the touch is 
never made on the screen. 

In addition to keyboards and touch 
screens, the military uses other input 
devices, including pen-based sys- 
tems, trackballs, mice, joysticks, and a 
newer technology, called spaceballs, for 


3-D input. M&AE 
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KEYBOARDS FOR MILITA 


RY & AEROSPACE APPLICATIO 
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TOUCH SCREENS FOR MILITARY & AEROSPACE APPLICATIO 
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UTING DEVICES FO 


PEN COMP R MIL/AERO APPLICATIONS 


Speed (MHz) 


i=) 
oe 
= 
Ss 
Taw: 
S 
2. 
So 


processor 
Memory 
(Mbytes) 
Display 
Stylus? 
Portable 
(Yes/No) 
Commun- 
ication 
interface 
systems 
Mil-specs 
met 

Price | 


3s 2 
= Cc 


Micro- 


‘DIR1 —syrix486SLC. =—-25-~Ss«G~S*~*~*é«~RAOXABO VGA Cordless. Yes Parallel, serial, fax/modem, VGA,  DOS6.0Windows — $2,495 
: Ethernet, IDE 3.1,Windows forPen 


PalmPad NEC V20 O54 2 640x400 User Yes 2400 BPS V.22, 440 BPS, V.32 MS-DOS 5.0 None $9,895 
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Convertible Intel 386SL, Cyrix 25  #2,4,8 640x480 VGA User Yes __ Serial port or 2400 BPS V.22 or MS-DOS 5.0 None $3,495 


87SLC : : defined 14400 BPS V.32 


Tusk 486 DX2 50.8 640x480 VGA Cordless, Yes 2 ports, parallel, VGA, Ethernet, 


Windows for Pen, Mil-Std- $4,995 
SuperTABLET II : electro- RJ-11, Docking, Power DOS, 05/2, UNIX —_— 810, Mil- 


magnetic _ Std-461 


PRODUCT & LITERATURE SHOWCASE 


COPIES OF THE RESOURCE GUIDE 
ARE NOW AVAILABLE ! 


To order your own 
MILITARY & AEROSPACE 
PRODUCT ELECTRONICS 1995 PRODUCT 


INTELLIGENCE | , , 
1005 INTELLIGENCE REVIEW 


REVIEW AND AND RESOURCE GUIDE 
oe ee for $25 call Claire Ellis at 


Military &Aerospace (603) 891-9120 or 


George Risk Industries, Inc., a leader 
in custom and standard keyboards for over 
25 years, has been providing keyboard 
solutions to commercial, industrial and 
military customers. G.R.I. also manufactures 
high reliability push button and proximity 
Switches. For more information on your 
keyboard and switch needs call the factory. 


1-800-523-1227 


CIRCLE 25 


E 


fax (603) 891-0514. 
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Reliability keeps 


EEPROMs in the military 


Choosing the right 
non-volatile memory 
technology for your military 
application depends on more 
than just cost. Reliability, 
durability, rad-hardness, 
and power consumption 

also play a role. 


ith a handful of nonvolatile 
memory technologies to 
choose from, the defense 
and aerospace market still 
relies heavily on erasable 
programmable read-only memory 
(EPROM) and electrically erasable 
programmable read-only memory 
(EEPROM), even though cheaper flash 
nonvolatile technology is available. And 
resisting the shift to flash, some 
EEPROM manufacturers are working to 
improve the technology to extend its 
military life. 

At best, they will only delay the 
inevitable. Flash is expected to overtake 
the EEPROM market in the military by 
1996, according to market researcher 
Electronic Trend Publications (ETP; 
Saratoga, Calif.). 

ETP predicts that flash will enjoy 
33.4 percent of the U.S. defense and 
avionics business, while EEPROM will 
retain only 23.4 percent. Currently, flash 
has 9 percent of the military market and 
EEPROM has 33.6 percent. Other non- 
volatile technologies, including non- 
volatile static RAM and ferroelectric 
RAM, have about 5.8 percent of the 
defense market. 

ETP predicts that as the defense bud- 
get dwindles, the military will buy high- 
quality commercial-grade products at 
lower prices than it has paid for mil-spec 
products. Therefore, EPROM and 
EEPROM markets will suffer as lower- 


S86 


priced flash technology infiltrates new 
designs. EEPROM technology does 
remain much more expensive than flash 
but EEPROMs have a hold in certain 
electronics niches. 

EEPROMs’ high price is due to their 
two-transistor technology, whereas flash 
has a single transistor and is more reli- 
able than EEPROMs. According to ETP, 
EEPROMs offer the best speed/power 
characteristics. The high speed has made 
EEPROMs a technology of choice for the 

The military is attracted to non- 
volatile technology, especially 
EEPROMs, for its ability to retain data 
after the power source is disengaged. The 
primary military market for EEPROMs 
has been avionics, such as map memory 
for navigation computers and program 
storage for embedded storage in naviga- 
tion equipment. 

In fact, some in industry believe there 
will even be growth in EEPROMs as the 
military shifts away from building new 


platforms and toward more retrofits. As a 


Military & Aerospace Electronics 


rule, new platforms favor flash, while 
retrofits favor EEPROMs. 

Besides cost, military design engineers 
need to consider other issues when 
selecting the appropriate nonvolatile 
memory technology. One factor is 
erasability. EEPROMs can be erased in 
individual bits—through a current drain 
mechanism on the floating-gate transis- 
tor—as opposed to bulk erasure for flash 
and EPROMs. An entire EPROM is 
erased when exposed to UV light. 

Another issue is power. The voltage 
needed to power EPROMs, EEPROMs, 
and flash varies. Traditional EPROMS 
operate at 5 V but need 12 V to charge 
the CMOS gate. EPROMS are mostly 
used for storing programs. EEPROMs 
need a powerful electric charge for pro- 
gramming and must run at 5 V. In 1993, 
a 5 V option was introduced for flash. 
This technology does not need separate 
12 V circuitry for reprogramming. 
Traditional flash designs require extra 
circuitry for reprogramming, which must 
be done at 12 V. M&AE 
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Be 


Speed-write (ns) 
Current drain- 
standby (mA) 


LJ 
= 
o 
i 
— 
aan 
= 
@ 
Soo 
Thee 
a 
o 


Voltage 
_ (read/write) 


. Speed-access . 
_active(mA) 


__ time (ns) 


5Vs10%/  —«CDIP, LCC 
2750025 


M 128kbit —70«=—S sec. += 25-—S—s=«*NS« Same above CDIP,LCC §©=—=—«5062-87661 


20M 256 Kbit 55  4sec. 25 100 Sameasabove CDIP,LCC 5962-87661 . 


IM 512Kbit ~=—«90.—=s=—it«é« seo. «= 80~SSSs«*100S« Same asabove CDIP,LCC 8= 5062-87648 


{Mbit =» 120.—=—16sec. +60 += 100.-~= Same asabove CDIP,LCC ©——s=—5962-8614_ 
1 Mbit of ta 100 Same as above coIP, icc ~ 5962-8805 — 
—2Mbit =»« 120—S=— 32sec. +60 ~—«'100:~—— Sameasabove CDIP,LCC © —=>=—_5962-90912 = 


2Mbit =» 120.—S=—«‘ 16 sec. +60 100  Sameasabove CDIP,LCC 5962-92140 


2 Mbit 120 «60sec. 60 100 Same as above - CDIP, Lec . 5962-1752 : _ 


1 ee BO 100  Sameasabove CDIP,LCC —SMi-Std-883C 


_ Same as at 


100 Same as above CDIP,LCC 


CERDIP, flatpack, SMD 883 _ 


EEPROM — 256 kbits 
| LCC, PGA 


EEPROM 256 kits 90 © 10ms._—«s« 80S 3s S_~—SSSSCCERDIP, latpack, © SMD 883 
a. | engi ka 


EEPROM 1Mbit 120 10ms 80 bos “Sidebraze, flat-  SMD883 
a . : . . pack, LCC, PGA | 


EEPROM 16kbits 120 ims 45 O01 5  CERDIP,LCC  SMD883 Now 


EPROM Giibis = 120:*'sims— ( A CFRUIP. Ce, «= «SMD SES Ne 


“EEPROM 64kbits 150 = Sms_—s«60 i. 3 cee ws | te 


EEPROM 64kbits fm ie 60 0.2 5 _ GERDIP oo SMD os : . Now 


Te "EEPROM 256 kbits | CERDIP, flatpack, _ SMD 883 | 


 S2kbits | 12415 = suns ‘DIP,LCC,JLCc 86 SMD «96.35 Nw 


NM Mis «6 et DIR LOM $45.35 Now 


Pu dhn 65 -— WwW =| wiv OP sw 0d eG he 


| OM em 5 6 CC wa IR LC $103 Now 
| PROM semis =5ss CC (iti CC CC SION 


| PAO Ste 5 Ul UC CIP tee SMO $181 Now 
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& 


EPROMs & EEPROMs 


Speed-access _ 
standby (mA) 


(kbits or Mbits) 
time (ns) 


Capacity 
‘Voltage 
_ (read/write) 
Military 
_ qualifications: 


_ Speed-write (ns) 
_ options 


_ Technology — 

_ (EPROM or 
EEPROM) 

| Current drain- 

_ Packaging 


Model # 


-EDISC32128C = EEPROM 4Mbits 120 10ms 80 iso 68pinJLCC = — oe 
- EDISM3232C EEPROM 1Mbit 120 ime 6 15 66pinPGA = — oe 
EDI7M32128C = FLASH 4 Mbits_-—‘120 ms MCS 66pinPGA = — oe 


 EDI7C32128C «= FLASH_~=—s 4 Mbits-—«‘120 10ms 100 15 BV 68 pin JLCC LLU 


-EDISM32128C =~ EEPROM 4Mbits 120 10ms 80 is ov 66 pin PGA a  - 


ISD 1000A Family EEPROM 1Mbit n/a n/a 25 {yA 45Vto6.5V  PDIP,SOIC,bare -40°to+85°C ~=——~=«S57.06 Ss Nw 


ISD 1100A Family EEPROM 512kbits n/a n/a 15 OSA 45Vt065V PDIP, baredie — n/a 8 Bi ew 
ISD 2500A Family EEPROM 4Mbits n/a na 2  1pA 4.5Vto6.5V  PDIP,SOIC, TSOP, -40°to+85°C ~=—s—~*«éS3+15.8B CNW 
, bare die — : 


2716 ~=—S—sé‘é;ts#*@PROOM™~=séC16KbIt:=S «450 55 115 30 5 V/25 V CERDIP 5962-78022, 883 . $30.21 Stock | 


2732 ~«=—*=S*EPROM=-32 kits 250,450 «55 115 35-55 W/21V CERDIP 5962-80012, 883 $19.50 Stock 


270256 = + —«EPROM=-256kbits 150,170, 25 0 02 sve CERDIP, LCC 5962-86063, 883 $26.67 Stock 


- 27064 EPROM 64kbits. —- 200,250, «5 30 0.140 5V/1275V  CERDIP,LCC 5962-85102,883 $11.80 Stock 


27c512 =Ss«*EPROM = 512Kbits 200,250 25 «= 50Ss—«iTSs«SN2.75V—CERDIP 5962-87648, 883 $24.05 Stock 
270010 EPROM %1Mbits 150,200, 25 3..tiCO 5V/12.75V _—CERDIP 5962-89614, 883 —-$129Stock 
_ 276210 EPROM 1Mbits 150, 170, 50 0.1 5VA275V _CERDIP, LCC, J- 5962-86805, 883 a - $150 Stock - 
200, 250 lead, gullwing . 7 


: NM93C46J/883 EEPROM 1,000 100 pA 5V/5V (410%) 8-pin DIP | Mil-Std-883  . | 6 ) 


- NM93CS66J-SMD EEPROM 1000. 100A Sameasabove 8-pinDIP . 5962-915490/MPA,SMD $73 


EPROM, — =  -  -— | —-— = Hermetic class 


| Mises) = 
EEPROM : : | S&B . — 


Custom Devices 


MCMiybnds = EEPROM) iG, ASH S&B Mise 
oe FLASH Mbytes oe | Dh 
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[J Fewer vendors qualified on parts. 
FIRST 


[1] Fewer vendors interested in military business. 
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STANDARD FEATURES 
ingle-slot VMEbus NTDS interface 
1€068 VMEbus interface controller 
MEbus slot 1 system controller capability — 


VANCED FEATURES 


SABTEGH INDUSTRIES 


YEARS OF 
EXCELLENCE 


